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j Action: Initiate Dispute with Regulators 

: This letter provides documentation for initiating a dispute with the Colorado Department of Public 
Health and Environment (CDPHE) and the Environmental Protection Agency (EPA) in regards to 

. CDPHEs determination that pondcrete is not a remediation waste. A draft transmittal to the 

. . . .  . . .  

. . . . . . . . .  : regulators is attached.for your convenience. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

ended that the Department of Energy (DOE) initiate dispute 

ure a broad area for discussion was maintained, EG&G suggested 
u laf(-jf$-fega i;ding-the--C D p H E--dete rm i natio n-thatpo ndc rete. is- not--a - .... 

tiated over the CDPHE failure to provide a written explanation of their position, 
to the DOE. We recommended that DOE use the Interagency Agreement 
92, which allows DOE to dispute any action (which EG&G feels includes 
the State in accord with . . .  IAG Chapter 4, Integration of EPA and State 

s t h A 4 a - W : : .  -- 
.. . .  
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EG&G recommended initiating the dispute on the basis of verbal information that the CDPHE 
would not provide the promised explanation of their pondcrete decision. We understand DOE 
was concerned that the lack of a written communication could make it difficult to prove the DOE 
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preparing a letter (95-DOE-08441) to provide a date to count fro'm. The letter requested the 
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EG&G recommends DOE initiate dispute immediately as explained in our letter of-May-Yl--. 
Despite various alternatives under review at this time, the baseline plan for Operable Unit 4 
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- B. C. Wu ._ 
June 22,1995 
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(OU m.il lion' 4), cost..av.oidance~.wh.en-.po~ndcrete~ as documented, for example, in is~cate.go".e~~-as--re.m~~e.~iatio'n_~waste:''-EG.~.G.fee,s-t~at Activity Description Sheet 1258, leads to a $40 to $50 

failure to pursue the issue would leave DOE open to criticism. 
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Program Manager 
Solar Pond Projects 
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DRAFT DRAFT DRAFT 

... ._ . .  ... . . . .  - - . - ...... ._-___-.-I -- . . . . . . . . . . . . .  Rocky Flats Unit ... ..... 

Hazardous Material and Waste Manaaement Division 

__- -.. __ __ ......... ._ ..... ~c,l,fies..Sectlon . . _ _ _  .- ... - .. 

Denver, CO 80222-1 530 

STATUS OF PONDCRETE AS REMEDIATION WASTE 

Dear Mr. Schieffelin: 

I_-_- _____I The Department of w y - (  DQElks.rec,tyedb!w!l effer-o!-Ap_ri! _ 1 _ 1 ~ 9 9 _ 5 . - T T h D ~ s ~ - ~ - _ _ - - ~ _ .  
provided comments both in the body of the letter and the attachment. In particular, the letter --- 
provided the U iv isBn iWmlnat lon  that sludge is a remediation waste but pondcrete E not a 
remediation waste under 6 CCR 1007-3 Part 260. DOE feels the Division has omitted certain 
information from the determination on pondcrete and will document our position in the Draft 
Responsiveness Summary. 

Per your comments on the Proposed Decision Document, the Division committed to transmit 
--details on their pondcrete position:-ln-our letter-ofJune 8; 1995 DOE requested-the-promised 

information by June 16. No information has been received to date and we now understand 
unofficially that no further information will be forth-coming. The Division's decision to not transmit 
the details is an action under the Rocky Flats Interagency Agreement, 92. DOE hereby 
invokes the dispute resolution process under 92. A Written Statement of Dispute is attached. 

We would like to begin reasonable efforts to resolve this dispute immediately. Please contact 
Dr. Briand C. Wu on 966-5899 at your earliest convenience to begin the process. 

Attachment 

- -- 
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DRAFT DRAFT DRAFT 
... .. _. _-_ _ _  ........ _ - -. .- __ .... .. .- ....... . _- 

Nature of Dispute: The State of Colorado has determined that pondcrete does not meet the 
definition of remediation waste. The State's commitment to provide DOE with information on the 
basis for this determination has not been fulfilled. 

DOE'S ____ Position: I_ _____)_____._._ .PondCrete .......... stored -.-....-- at RFETS . meets ~...-._--_-----___._-I the definition of ... remediation ----- waste. ........... N4 __..__-...,,.._,,,, 

m3jE3%iMi@ettieDOEpos7tion has been withheld b m a r  

Information Relied Upon: The DOE feels there is a strong regulatory basis for defining 
pondcrete as remediation waste. The DOE has not received a regulatory rebuttal. 

. . . . . .  . , . . . . . .  
I change.to'the"OU'4 'Proposed Decision Document is required. . Information and reasoning that 
I 

I . . . ... .- - . .. .... ......... ....... . 

. . . . .  .- . . . . . . . . . . . . . .  - I . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  . . .  . . . . . . . .  . . . . .  - . . . . . . .  
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used for further adjustments in slurry density, blending of 
clarifier and 207C Pond materials, and to hold materials pending 
the results of laboratory tests. In tanks #2&3, TSS (Total 
Suspended Solids) and TDS (Total Dissolved Solids) are monitored 
and adjusted, as needed. TSS is adjusted with brine addition 
from 207C, and TDS, by 207B water. 

Following these adjustments, the slurry is piped 1200 feet to the 
750 Pad area to Averaging Tanks #4&5 and #6&7. These averaging 
tanks on the 750 Pad are used for slurry batch feed to the RCM 
cement mixer (see Appendix D). While one pair of these tanks is 
filling, the other pair is feeding the RCM. 

1.5.1.1 POZZOLAN STAGING AND MIXING 

In a separate processing unit, cement, flyash, and lime reagents 
are brought by trucks to storage bins located near the 750 Pad. 
Each of the reagents are pneumatically conveyed in carefully 
proportioned amounts from the respective storage bins to a surge 
bin containing the blended reagents. The mixture of the blended 
reagents is called the pozzolan. 

1.5.1.5 CEMENTING 

Mixins of the 207C Pond and clarifier materials, and blended 
cement reagents occurs in the Recirculating Cement Mixer (RCM) . 
In the RCM, the cemented waste form is first created by the 
blending of 207C Pond and clarifier materials with cement, 
flyash, and lime (called pozzolan) in carefully controlled 
proportions. The output of the RCM goes to the Casting Station 
as a castable cement mixture. The process is designed to produce 
one half-crate every 6 to 10 minutes. 

The RCM is a high-capacity mixer which has a design capacity of 
200-400 gallons per minute that is substantially higher than the 
process rate of 20 gallons per minute. Since the RCM cannot be 
supplied slurry on a continuous basis by the upstream reclaim, 
chlorination, and slurry densification, and laboratory analyses 
operations, averaging tanks are used. Thus, 207C and clarifier 
material must be held in averaging tanks for batch feeding to the ’ 

RCM . 

. 

A l s o ,  the RCM must undergo a cleaning process every two to three 
hours. During cleaning, the RCM is emptied, and flushed with 
water. Multiple water flushes, high-pressure water jets, or 
manual removal of adhering incrustations may be needed to clear 
the RCM of material accumulations. 
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HLF P U N  FOR SOLAR R)NM W A V E  PROCUiSMG AREA 
OELNEIUBLE 7 y T  a REV. 2 

Jum 11. I992 

1.5.1 . 6 CASTING 

Empty half crates are brought to St'Ttion 1 of the Casting Area by 
EG&G forktruck. The lid is removed. and the liner prepared to 
receive the castable cement mixture. 

At Station 2, a plastic ttbladderll inside the half-crate is filled 
from a nozzle leading from the cement mixer. The plastic bladder 
is used to control splashing and emissions. This bladder has a 
nozzle to receive cement waste, and a second nozzle to allow 
bladder ventilation through a HEPA-filtered vacuum for emissions 
control. An HNUS Operator controls the flow of product into the 
bladder while EG&G Chemical Operators observe the fill and 
cleanup any splash. 

At Station 3, E G t G  Operators seal the inner plastic liner, and 
place the inner cardboard top over the plastic liner. An EG&G 
Waste Inspector observes the operation, and signs off on a 
traveler form for the filled half-crate. 

At Station 4, E G t G  Carpenters place the top on the half-crate, 
and apply steel banding. This operation is also observed and 
receives sign off by a Waste Inspector. 

At Station 5, EG&G Radiological Protection Technologists will 
perform radiological surveys on the half crates per EG&G ROIts. 
The product of Station 5 is a filled, sealed, banded, tested, and 
signed half-crate which is transported to the storage area. 

1.5.1.7 DENSOMETER 

A Radioactive Densometer is used as part of the Solar Pond 
Processing equipment to monitor the density of the SEP material 
during densification. The Densometer contains radioactive 
sources enclosed in shielding material. Use, care, and 
maintenance of the Densometer is conducted in accordance with the 
Radioactive Densometer Handbook, Halliburton Services and EG&G 
Health and Safety Practices Manual Section 18.13, "Field 
Radiography Using Radioactive Sourcestt. 
exposure to personnel is anticipated from use of the Densometer. 

No significant radiation 

1.5.2 207 A&B PONDS PROCESSING 

1.5.2.1 PRECONSOLIDATION OF PONDS 

Using reclaim pumps for water and sludge, the 207A and 207B-C 
Ponds will be emptied. Pumping will also occur on the 207B-N and 
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e 207B-S Ponds to separate sludge from water. 
and B Ponds will be consolidated into the 207B-S Pond, and the 
water, into the 207B-N Pond. 

The sludge from 207A 

1.5 .2 .2  CHLORINATION 

The consolidated ponds will receive in-situ chlorination by 
hydraulically driven submersible pumps. The pumps will be on a 
rigid floating pontoon platform. Motorized vehicles will pull 
the floating pontoon across the pond, as the pumps take in 
surface liquid and discharge in a subsurface direction to achieve 
turn over of the bottom sludge. Commercial calcium hypochlorite 
crystals called CCH will be transferred by a pneumatic conveyance 
system from the pond berm into the edge of the pond, and if 
necessary, to the center of the pond. See Appendix D. 

1 . 5 .2  . 3 
A pond water reclaim pump system will transfer pond water to a 
process water tank. The reclaimed slurry is pumped to a scalping 
screen where oversize and trash materials are removed by 
mechanical trash screenings. A skid underneath will contain any 
material resulting from pump leakages or from pump maintenance. 
Oversize reclaimed material is transferred to a half-crate . The 
trash and oversize material in the half-crate will be handled by 
EG&G for later disposition. 
water to remove residual sludge from the emptied pond. 
undersize slurry is pumped through a pipeline to a gravity 
settling tank. All piping (with the exception of flexible hoses 
used within a contained process unit) will be double-walled. 

RECLAIM 

a Pond side walls are flooded with 
The 

1.5.2.4 PRECONDITIONING 

In the gravity settling tanks, additional sludge and water 
separation occurs. Sludge material settles to the bottom of the 
tank, while water flows over an internal weir. 
pumped back to the pond, and the sludge is pumped through a sump 
and mixer into a rotary screen thickener. 

The water is 

1.5.2.5 DEWATERING 

The rotary screen thickener receives the precondi-ioned sludge 
material. It serves to dewater and to densify the low-density 
sludge. 
slurry surge tank which feeds the cement mixer. 

The densified sludge is pumped from the thickener to the 
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m. 2 
J u m  11. 1992 

1 .5 .2.6 POZZOLAN STAGING AND MIXING 

In a separate processing unit, cement, flyash, and lime reagents 
are brought by trucks to storage bins located near the 750 Pad. 
Each of the reagents are pneumatically conveyed in carefully 
proportioned amounts from the respective storage bins to a surge 
bin containing the blended reagents. The mixture of the blended 
reagents is called pozzolan. 

1 . 5 . 2 7 CEMENTING 

Mixing of the 207A and B Pond dewatered slurry, and the blended 
cement reagents occurs in the cement mixer. In the cement mixer, 
the cemented waste form is first created by the blending of pond 
slurry with cement, flyash, and lime (called pozzolan) in 
carefully controlled proportions. The output of the cement mixer 
goes to the Casting Station as a castable cement mixture which is 
poured into half-crates. 

1 5 2 0 8 CASTING 

Empty half crates are brought to Station 1 of the Casting Area by 
EG&G forktruck. The lid is removed, and the liner prepared to 
receive the castable cement mixture. 

At Station 2, the half-crate is filled from a nozzle leading from 
the cement mixer. An HNUS Operator controls the flow of product 
into the half-crate, while two EG&G Chemical Operators observe 
the fill, cleanup any splash, and push product into the box 
corners. 

At Station 3, EG&G Operators seal the inner plastic liner, and 
place the inner cardboard top over the plastic liner. An EG6rG 
Waste Inspector observes the operation, and signs off on a 
traveler form for the filled half-crate. 

At Station 4, EG&G Carpenters place the top on the half-crate, 
and apply steel banding. This operation is also observed and 
receives sign off by a Waste Inspector. 

At Station 5, EG&G Radiological Protection Technologists will 
perform radiological surveys on the half-crates per EG&G ROI's. 
The yoduct of Station 5 is a filled, sealed, banded, tested, and 
signet half-crate which is transported to the storage area. 
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1 . 6  ANALYTICAL DATA 

Available chemical and r2dioiogical sampling results were 
coilected in order to assess the potential chemical and 
radiological hazards at the site. Chemical and radiological 
testing was conducted on the Pondcrete and the pondsludge to 
characterize the waste for disposal. In addition, industrial 
hygiene sampling performed in February, 1990 for dust and 
chemical contaminants was conducted during Pondcrete testing 
inside the Permacon in tent 5 on the 750 Pad, in building 788 and 
during several phases of Pondcrete handling inside the tent 5. 
The results of these analyses are provided in Section 3 of this 
document. Additional air monitoring is currently underway to 
further characterize potential exposures associated with the 
actual production of Pondcrete. 

1 . 7  RECORD OF CIIANGES 

The HASP is meant to be a dynamic document, and shalllbe updated 
or changed whenever necessary to improve or initiate procedures 
beneficial to health and safety activities. However, any changes 
or deviations shall be formally approved using the forms in 
Section 1.8. A documentation of changes must be kept on the 
following record form. Changes should be made in ink to the text 
of the HASP to alert the reader to changes in the document. The 
field change form shall be included in Section 1.8 of the HASP 
for reference. This shall be issued by HNUS as a controlled 
document. 
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RECORD OF FIELD CHANGES 

Initial for attaching any Field Changes to this HASP. Enter the 
Field Change Number and Date Issued. File the completed field 
changes to this HASP in Section 1.8. Make PEN AND INK changes in 
the text to alert the reader to the changes as required in the 
Field Change. 
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1.8 FIELD CHANGE FORM 

The attached forms shall be used to change or update the HASP. 
Anyone can initiate a change in the HASP by filling out the HASP 
FIELD CHANGE form and submitting it to the HNUS Site Health and 
Safety Supervisor (SHSS). The SHSS will review the change and 
submit for approval using the HNUS HASP field change form. 
Interim approval and implementation of the change can be 
implemented by approval signatures by the HNUS Site Health and 
Safety Supervisor, the HNUS Deputy Project Manager, EG&G Project 
Manager and WS Operations Manager. 
final, the EG&G Health and Safety Liaison officer shall also 
approve changes, and obtain the appropriate EGCG signatures. 
Once changes are approved and finalized, they will be submitted 
to the HNUS Document Control Officer for implementation and 
distribution. 

Before the change becomes 

Page 14 
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Field Change Number: Date Effective: 

Requested by: 
Print Signature Date 

- Pen and Ink changes to be made to the HASP to alert the 
reader .of this change: 

- Reason for the change to be incorporated into the HASP: 

- Text of Change to be incorporated: 
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ENU8 HASP FIELD CHANGE FORM 

Field Change Number: Date Effective: 

Date HNUS Site Health & Safety Supervisor 

HNUS Deputy Project Manager Date 

Date HNUS Project Manager 

HNUS Operations/Maintenance Supervisor Date 

Date HNUS Quality Assurance Supervisor 

HNUS Laboratory Supervisor (If Applicable) Date 

Date HNUS Resident Engineer (If Applicable) 

HNUS Process Control Manager Date 

EG&G Health and Safety Liaison Officer Date 

EG&G WS Operations Manager Date 

Date EG&G Project Manager 
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SECTION 2.0 PERSONNEL ASSIGNMENTS a 
2.1 INTRODUCTION 

The Environmental Restoration and Waste Management Division at 
EG&G Rocky Flats has overall responsibility for the remediation 
activities at the Solar Evaporation Ponds (SEP) site. General 
operational responsibilities are under the directorship of the 
Waste Operations Department. Support services to these 
operations, and responsibilities for designing health and safety 
protocols at the plant are assigned to Radiological Engineering, 
Occupational Health, Occupational Safety, Industrial Hygiene and 
Health & Safety Area Engineering. 

Halliburton NUS Environmental Corporation (HNUS) is contracted to 
EG&G to process SEP waste forms into a final waste form. To 
accomplish this task, HNUS is responsible for the design, 
provision and installation of processing equipment; and also for 
provision of experienced personnel to operate the SEP remediation 
equipment. 

Personnel health and safety is a line management responsibility. 
Each line manager is accountable to higher management for 
carrying out his/her assigned work in a safe manner and for 
protecting personnel from exposure to undue risks. SEP site 
managers are expected to effectively utilize the services and 
expertise of the EG&G Health and Safety Area Administrator and 
the HNUS Site Health C Safety Supervisor to carry out these 
responsibilities. 
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2.2 EGhG MANAGEMENT AND PERSONNEL FOR SEP SITE 

The following EG&G project-related health and safety personnel 
have been identified at the SEP site: 

Richard Norton 

Protect ion  - Sect ion Debbie Davidson 
i o l o g i c a l  Protect ion 

* When dialing from off-site, use a 966 prefix 

** To access the paging system from off-site, dial 966-4000, 
then digital pager number. On-site dial 4000, than the 
digital pager number. 
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2.3 ASSIGNMENT OF RESPONSIBILITIES FOR EGhG 

Each of the above noted EG&G organizations and individuals have 
defined health and safety roles and responsibilities for the 
project. In many cases, HNUS and EG&G personnel will work 
cooperatively on health and safety tasks. Additional 
descriptions of individual responsibilities are given in Appendix 
B. 

2.4 ASSIGNMENT OF RESPONSIBILITIES FOR HALLIBURTON NUS (FXNWS) 
ENVIRONMENTAL PERSONNEL 

HNUS staff for the SEP and Pondcrete/Saltcrete project include 
the following: 

Program Manager ------------------- Dave Dougherty 
Deputy Resident Project Manager --- John Schmidt 
Off-Site Project Manager ---------- Don Brenneman 
Process Development Manager ------- Don Brenneman (acting) 
Engineering Manager --------------- M. Gibbs 
Brown 61 Root Engineering Manager -- John Zak 
Laboratory Manager (Off-Site) ----- Dave Simanic 
Contract Administrator ------------ R. Orwig 
Process Control Manager ----------- Arnie Allen 
Operations/Maintenance Manager ---- Jim DePriest 
Resident Engineer ----------------- Jack Templeton 
Laboratory Manager (On-Site) ------ Frank B. Stencer 
Quality Assurance Supervisor ------ Elmer Dover 
Health & Safety Supervisor -------- Ron Hill 
Director, Health 6i Safety --------- Tom Samson 
Administrative Manager ------------ Roger Hiss 
Health & Safety Document Control -- Toni Wightman 

Ted Bittner Project Manager ------------------- 

HNUS personnel responsibilities and reporting lines of the staff 
are indicated in Figure 2.4-1, and described in Appendix C. 
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SECTION 3 . 0  HAZARD ASSESSMENT 

3.1 INTRODUCTION 

The potential hazards associated with processing the solar pond's 
water and sludge include exposure to chemical and radioactive 
materials, heat, cold, physical stress, and physical hazards. 

The toxic chemical and radiological hazard assessment of ponds 
207A, 207BN, 207BC, 207BS, and 207C is supported by analytical 
data obtained from pond sampling conducted in May 1991. These 
data were reported in the List of Reports - (Data Summary for 
Solar Evaporation Ponds) issued by EG&G in October, 1991. 

In addition, on January 6, 1992, the HNUS Pittsburgh Laboratory 
issued Pond Sludae Characterization Report and Clarifier Sludae 
Waste Characterization Report, Deliverable (Combined 224A and 
224E),.Revision 0 for Review. Both of these documents were 
reviewed to obtain information for chemical and radiological 
characterization of pond materials for this HASP. The 
radiological data was updated on May 8, 1992 to incorporate newly 
received information from the HNUS laboratory (per R. Ninesteel, 
4/29/92). 
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3.2 CHEMICAL HAZARDS 

The chemical compounds and metals detected at levels greater than 
the U . S .  EPA (Environmental Protection Agency) waste disposal 
limits, and toxicity characteristic limits are listed in Table 
3.2-1. 

Additional data on chemical compounds in SEP water and sludge 
that exceed EPA LDR and TCLP limits are included in Tables 3.2-2 
through 3.2-5. For comparative purposes, Table 3.2-6 lists EPA 
drinking water standards for target chemicals. The EPA has 
established treatment standards for all listed and characteristic 
wastes destined for land disposal. These are called Land 
Disposal Restrictions (LDR). These concentration levels and 
treatment methods are intended to diminish the toxicity of 
wastes, or to reduce the likelihood of waste migration from a 
disposal site. In order to meet requirements of the regulations, 
and to produce a certifiable waste form from SEP clean-up, the 
SEP waste forms are tested using the Toxicity Characteristic 
Leaching Procedure (TCLP). The TCLP is an analytical method used 
to determine whether the concentrations of hazardous constituents 
in a waste extract, or an extract of the treatment residual meet 
LDR standards for waste disposal. Waste forms failing the TCLP 
test must be treated and made to pass the TCLP test in order to 
comply with LDR standards. 
treatment requirements are prohibited from land disposal. 

A physicochemical hazard stems from the high pH of 10.2 found in 
207C pond water. 
radioactive materials are inhalation, ingestion, and skin 
contract. 
offer the greatest potential for skin contract. The protection 
against splash and other exposure pathways will come about from 
engineering and administrative controls. 
not feasible or adequate, personal protective equipment (PPE) 
will be used. 

Wastes that do not meet the LDR 

Exposure pathways for chemically toxic and 

Water spray generated by wind and equipment operation 

When these controls are 

Although cyanide is present in 207C solar pond water, release as 
hydrogen cyanide is highly unlikely. This is due to the high pH 
that has been measured in 207C water samples. As long as no 
acids are used during the sampling and processing activities; 
i.e.! as a preservative, there should be no possibility of 
cyanide release that would be expected as a result of 
acidification. 
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TABLE 3.2-1 
SUMMARY OF SOLAR POND SAMPLES EXCEEDING REGULATORY STANDARDS 

_ _ ~  ~ 

MEDIA 

__ 

POND 

__ ~ 

LDR STANDARD EXCEEDED? 
OTHER HAZARDOUS 
MATERIALS FOUND 

TCLP STANDARD 
EXCEEDED?"' 

No Water 207A No 

2076-Nofth No No _-- 

2076-Center No No Chromium 

207B-South No No Chromium 13) 

207C Yes 
(Arsenic, Chromium) 

Cadmium Yes 
(2-Butanone, Cyanide- 

Total, Chromium, Lead, 
Nickel) 

Yes 
(Cyanide-Total, 

Chromium, Lead) 

Clarifier No 

Sludge 207A Yes (Cadmium) No 

Yes (Cadmium) No Chromium, Lead 0) 207B-NOrth 

2076-Center 
_ _ _ ~ ~  ~ ~ _ _ ~  

Yes (Cadmium) 

No 

Yes 
(Cadmium, Nickel) 

Yes 
(Cadmium. Nickel) 

No 
~~~ 

Tetrachloroethene, Chromium, Lead ('I 

No 207 B-Sout h Tetrachloroethene, Cadmium, Chromium, Lead, Silver 13) 

Chromium, Lead, Silver 207C Yes (Cadmium) 

Clarifier Tetrachloroethene Yes (Cadmium) 

11) 

ia 
u 

Warte ir a RCRA (EPA Rerource Conservation and Recovery Act) hazardour wai te  based on  the characteristic 01 toxicity. 
Tetrachloroethene (PCE) war  detected in one clariliar dudge rarnple at a concentration (lo00 ug/kgl that ir greater than or equal to  20 timer the CCWE rtandard for PfX (50 ug/11. 
There mrukr am from the WESTON ramplea of May, 1991. Although the analytical techniqwr ured do not permit the mauk i  to  be directly compered t o  rtandards l o r  mgulatory compliance. e acresfling at 
mru l t r  compamd t o  LDR rtandardr (celled CCW in the WESTON Data Report) wem exceeded by the chemicalr lirted. 

Source: (11 Deliverable (Combinedl 224A and 224E POND SLUDGE AND CLARIFIER SLUDGE 
WASTE CHARACTERIZATION REPORT, prepared by EG&G Rocky Flat. by Halliburton NUS Environmental Corporation, January 1992; and 

Table 1 -- Compounds Detected in the 207 Pondr with Concentration Greater than the CCW level in PertalBillin; in list 01 mportr - Data Summary l o r  Solar Evaporation Pondr Solar Pond Final 
Report, EG&G Rocky Flat. Plant, Inc., October 1991. (From the WESTON sampler of May 1991.) 

( 2 )  
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POND 

TABLE 3.2-2 
SOLAR POND WATER SAMPLES EXCEEDING LDR STANDARDS 

AVERAGE WATER 
CON STlTU ENT LDR STANDARD CONCENTRATION 

(ug/l) (ug/l) 

Clarifier 

I21 LDR - Land Disposal Restrictions, 40 CFR, Part 268. 

Nickel 440 2,680 

Chromium 320 825 

Lead 40 46 

Cyanide-Total 1200 2,720 

Source: ( ' I  POND SLUDGE AND CLARIFIER SLUDGE 
Deliverable (combined) 224A and 224E 

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by 
Halliburton NUS Environmental Corporation, January 1 992. 
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CONSTITUENT 

TABLE 3.2-3 
SOLAR POND WATER SAMPLES EXCEEDING TCLP STANDARDS 

TCLP TCLP EXTRACT 

hai l  1 hail 1 
STANDARD“ ’ CONCENTRATION‘” 

~~ 

POND 

207C 

Clarifier 

207A 

Arsenic 5000 551 0 

Chromium 5000 91 60 

None -- -- 

207B-North 

207B-Center 

207B-South 

REV. 2 
JID 11. l p l z  

TCLP - Toxicity Characteristic Leaching Rocedum. Waste is a RCRA hazardous waste based on  the characteristk of toxicity if the 
TCLP standard is exceeded. 

The TCLP method specifies that for liquids with less than 0.5% solids. the liquid should be filtered through a 0.60.8 urn glass fiber 
fitter to  remove the solids, and then analyzed without extraction. 

Il l  

ia 

Source: 1” POND SLUDGE AND CLARIFIER SLUDGE 
Deliverable (Combined) 224A and 224E 

WASTE CHARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Halliburton NUS Environmental Corporation. 
January 1992. 
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SOLAR POND SLUDGE SAMPLES EXCEEDING LDR STANDARDS 

207B-North 
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~ ~~ 

Cadmium 66 79 

AVERAGE SLUDGE 
TCLP EXTRACT 

CONSTITUENT LDR STANDARD"' CONCENTRATION 

20m-south None -_ _ _  
UY7B-Center I Cadmium I 66 I 136 

207c I 66 I 1,490 Cadmium 

I Nickel I . 320 I 986 
~~ ~ 

Clarifier 
I 1-- I 

I I I Cadmium 66 2n,700 

I Nickel I 320 I 7.400 

ill 

source: 'I' POND SLUDGE AND CLARIFXER SLUDGE 

LDR - Land Disposal Restrictions, 40 CFR. Palt 268. 

Deliverable (combined) 224A and 224E 

WASTE CHARACERIZATION REPORT. prepared for EG&G Rocky Flats by Halliburton NUS Environmental 
Corporation, January 1992. 
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TABLE 3.2-5 
SOLAR POND SLUDGE SAMPLES EXCEEDING TCLP STANDARDS 

TCLP STANDARD 
CONSTITUENT (ug/l) POND 

AVERAGE SLUDGE 
TCLP EXTRACT 

CONCENTRATION 
(ug/l) 

F 207B-North 

Cadmium 

Cadmium 

207B-South 

lo00 5230 

lo00 20,700 ll Clarifier 

REV. 2 
Jum 11. IWZ 

TCLP - Toxicity Characteristic Leaching Roccdure 
- - No reading 

swtre:  'I) POND SLUDGE AND CLAREJER SLUDGE 
Deliverable (combined) 224A and 224E 

WASTE CHARACIXRUATION REPORT, prepared for EG&G Rocky Flat8 by Halliburton NUS Environmental 
Corporation, January 1992. 
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TABLE 3.2-6 

DRINKING WATER STANDARDS FOR SELECTED COMPOUNDS DETECTED 
IN 207 SOLAR PONDS 

METALS 

Arsenic 
Cadmium 
Chromium 
Lead 
Nickel 
Silver 

ORGANICS 

2-Butanone 

Tetrachloroethene 

OTHER 

Cyanide 

MCL,UG/L 

50 
10 
50 
50 
100 
50 

3000 

5 

200 

(Long Term EPA 
Health Advisory 
for 10 Kg 
Child) 

MCL = Maximum Contamination Level in drinking water set by 
U.S. EPA to prevent adverse health effects with a 
lifetime of consumption of water below the MCL. 

Page 28 
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3.2.1 BREATHING ZONE SAMPLES 

Industrial hygiene sampling was conducted during several phases 
of pondcrete operations in February and April 1990. In February, 
personal breathing zone air samples were collected where 
pondcrete testing was taking place in Building 788. In April 
1990, dust levels were evaluated within Building 788. This 
sampling was conducted by Occusafe, Inc. 

Breathing zone samples collected were analyzed for respirable 
dust, metals, hydrogen cyanide, and selected organic compounds. 
The compounds that were monitored were selected based on a review 
of available bulk sample data and a review of the process. 
Metals which were analyzed include barium, beryllium, cadmium, 
chromium, cobalt, copper, iron, lead magnesium, manganese, 
molybdenum, nickel, selenium, silver, thallium, tin, titanium, 
vanadium and zinc. Organic compounds evaluated include toluene, 
carbon tetrachloride, ethylbenzene, acetone, methylene chloride, 
1,1,2,2-tetrachloroethane, ammonia, and other unspecified 
organics. Iron was the only compound detected in these samples. 
Iron concentratiops ranged from 0.008 to 0.003 milligrams per 
cubic meter (mg/m). The OSHA Permissible Exposure Limit (PEL) 
for iron oxide dust is 10 mg/m3 (29 CFR, 1910.1000). 

Total and respirable dust and quartz concentrations were measured 
in the breathing zone of workers in Building 788. Seven samples 
were collected while individuals performed the following tasks: 
vacuuming; operating a forklift; and loading, banding, moving and 
weighing Pondcrete boxes. All sample results were below PELS and 
Threshold Limit Values (TLVs) except for one respirable quartz 
concentration detected at the PEL of 0.1 mg/m (29 CFR, 
1910.1000). This elevated result was attributed to unfiltered 
vacuum exhaust blowing directly on the sample medium while a 
worker was vacuuming. 

a 
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Exposure routes and the hazards associated with specific 
materials varies by compound, concentration, and the physical 
nature of the material (gas, solid, liquid). The highest risk of 
exposure to volatile organic compounds is via vapor inhalation 
and skin absorption. Risks associated with semi-volatile 
compounds include dust inhalation, ingestion, and contact. Vapor 
inhalation is not as high a risk because semi-volatile compounds 
do not vaporize readily at normal temperatures and pressures. 
Risks for the metal contaminants are greatest if materials are 
inhaled or swallowed in sufficient doses. Several of the 
volatile organic chemicals identified are chlorinated compounds. 
Typically, chlorinated ;olvents affect organ systems including 
the central nervous system, cardiovascular system, respiratory 
system, kidney and liver. Effects of exposure range from light- 
headedness to unconsciousness and death. Symptoms of 
overexposure include nausea, vomiting, loss of appetite and 
weight, weakness, eye, nose and throat irritation, and numbness 
in the limbs. Direct prolonged or repeated skin contact with 
solvents can result in dermatitis. Dermatitis causes extreme 
dryness of the skin and can cause fissuring, which can increase a 
worker's susceptibility to infection. Exposure can also cause 
skin, eye, throat, and mucus membrane irritation. 

However, the above symptoms and effects occur only with high 
exposure to very concentrated sources of the chemical material. 
The SEPs contain only low concentrations of chemical compounds 
resulting in a relatively low risk from exposure to the SEP water 
or sludge. It is unlikely that workers would intentionally 
ingest SEP materials, and personal protective equipment (PPE) and 
administrative procedures should prevent incidental ingestion and 
inhalation. Engineering and administrative controls (i.e. splash 
guards, ventilation, work practices) are implemented first to 
maintain low exposure. 
controls are not feasible or sufficient, PPE use is implemented. 
Also, the PPE should protect workers from adverse (chronic) 
effects due to low exposures over a prolonged period of time. 
Overall, the health risk from exposure to chemical compounds is 
minuscule due to the low chemical levels present in the SEPs and 
the PPE and procedures that are used in the SEPs area. 

When engineering or administrative 

The metal contaminants contained in the SEPs are potentially 
toxic if inhaled or swallowed in sufficient quantities. 
Exposures above the permissible exposure limits (see attached 
data sheets) could contribute to a variety of health disorders 
including neurological damage, kidney damage, blood disorders, 
birth defects, and cancer. The amounts of these metals in the 
product are low (see Section 3.2). e Page 30 
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0 As an assessment of the health risks posed by metals 
contamination, an estimate was developed to project total 
respirable dust intake to PELs of known metals contaminants. 
Beryllium was chosen as the target compound since its PEL (0.002 
mg/m) is the lowest of all known contaminants at the site. . 
Analytical data from the May, 1991 samples indicated that the 
highest beryllium concentration found was roughly 18 mg/kg in SEP 
207C sludge. One can use this concentration in sludge to 
calculate the amount of airborne particulate to reach the 
beryllium exposure limit. 

Given that Beryllium concentfation in sludge = 18 mg/kg, and 
0 Beryllium PEL = 0.002 mg/m, then the fractional part of 
beryllium in sludge is: 

18 mu Be = 1.8E -5 
10E6mg sludge 

and the PEL dust equivalent in air is: 

0.002 mu/m3 = 111 mg/m3. 
1.8E-5 

Based on this informatip the air concentration of dusts would 
need to exceed 111 mg/m before the target PEL could be realized. 
Reaching a concentration of 111 mg/m3 of sludge in air is 
virtually impossible. Dusts at this concentration would nearly 
prevent visibility and thus alert personnel to the problem. 

Also, reaching this extraordinarily high particulate level in air 
is even more unlikely considering that the laboratory analysis 
for beryllium is for dry sludge. If an assumption is made that 
pondsludge contains 40% solids and the remainder is water (based 
on 13985 and 1986 sampliqg results), then it would take (111 
mg/m) x 1.40 = 155 mg/m total airborne concentration to reach 
the beryllium PEL. It is also highly unlikely that a wet sludge 
would produce significant airborne particulate levels. It is not 
expected that concentrations of metals will exceed the PELs. 
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3.2.3 HEALTH RAZARDS OF PRIMARY CONTAMINANTS 

Detailed information on select toxic metals, organic, and 
inorganic compounds that are known to be present in solar pond 
water and sludge is presented in APPENDIX A. This information 
was retrieved from the National Library of Medicine Hazardous 
Substances Data Base, and is presented in the following format. 

Name 
CAS Number 
Molecular Formula 
Chemical 61 Physical Properties 
Hazards Summary 
Health Effects 
Radiation Limits and Potential 
Occupational Regulations and Standards 

Health hazards of primary contaminants: 

METALS : 
m e r  icium 
Arsenic 
Cadmium 
Chromium 
Lead 
Nickel 
Plutonium 
Silver 
Uranium 

ORGANICS AND INORGANICS: 
2-Butanone (Methyl Ethyl Ketone) 
Hydrogen Cyanide (for Total Cyanides) 
Tetrachloroethylene (Tetrachloroethene) or (PCE) 

3.3 RADIOLOGICAL HAZARDS 

3.3.1 IDENTIFICATION OF RADIOACTIVE WASTE FORMS 

Radiological hazards associated with the SEP operations were 
assessed by reviewing radiochemical analyses on samples collected 
for Weston in May 1991 and for HNUS in summer and fall, 1991. 
The detected radionuclides are listed in the following tables. 

Radioactivity has been detected in water and sludge from all 
SEP's, and the clarifier (see Tables 3.3-1 to 3.3-5). 
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3.3.2 HAZARD ASSESSMENT OF SEP RADIOACTIVE MATERIALS 

The risks associated with overexposure to ionizing radiation vary 
with the effective dose which is defined by the type of 
radiation. Uncontrolled, chronic (low level, long term) exposure 
to ionizing radiation may contribute to an increased risk of 
cancer and genetic effects in offspring. Relatively high chronic 
levels of radiation exposure may increase the risk of birth 
defects. Acute (high, short term) exposures from handling of SEP 
material is not a significant hazard at the site. Most likely, 
radiation exposure levels slightly above background could occur 
at the site. 

There are two primary sources of potential radiological exposure 
identified at the SEP Site: (1) internal exposure from alpha 
emissions, and ( 2 )  external exposure from gamma, X-ray, and high 
energy beta emissions. 
respective concentrations could result in an increase above 
natural external background radiation levels. However, such 
increases in radiation exposure levels have not been identified 
from Pondcrete and Saltcrete Remix and Storage at the 750 and 904 
Pads. The primary potential hazard identified is internal 
radiation exposures, as described in the following discussion. 

The identified radionuclides and their 

To demonstrate the hazard, the concentrations of identified 
radionuclides in the SEP water are compared to the Derived 
Concentration Guide Standards (DCG). The DCGs are standards 
established to keep exposures to the General Public below 100 
mrem/year from drinking water. The gross alpha, gross beta, and 
specific isotopes identified from the SEPs exceed the set DCG 
drinking water standards. 
standards are considerably less than SEP analyses, equivalent 
exposure to workers is unlikely. Administrative controls do not 
permit workers to eat or drink in the Process and SEP area, 
preventing ingestion of contaminated water or other materials. 

The primary exposure identified from the SEP material is from 
inhalation. Table 3 . 3 - 6  lists airborne concentration limits for 
radionuclides called Derived Air Concentrations (DAC). DOE Order 
5480.11 (9)g(3)a, directs that ambient air monitoring is to be 
performed in occupied areas with the potential to exceed 10% of 
any DAC. Proposed regulatory requirements in 10 CFR 835 
(12/9/91) require real time monitoring wherever airborne 
radioactivity exceeds 10% of the DAC; but allows air sampling 
pumps with filters to be used initially to determine if the 
environment has over 10% DAC. 

@ 

Although these drinking water 
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Resuspension of radioactive materials in sludge and pond water 
may present a potential airborne radioactivity exposure risk. 
This would be caused by mechanical mixing or drying of SEP 
material. Previously conducted remix operations of pondcrete at 
the 904 Pad has supported the contention that resuspension of the 
SEP material can lead to airborne concentration levels exceeding 
10% DAC. For this reason, engineering and work control measures 
are utilized to prevent drying and resuspension of the SEP 
material. Low volume air sampling will continue to be conducted 
for the SEP Processing Project to determine the potential level 
of airborne contaminants. 

The potential for airborne contamination is directly related to 
environmental conditions and radioactivity concentrations in the 
SEP material. Care should be taken to minimize the drying and 
resuspension of the SEP material. Once again, this can be 
accomplished through engineering and work controls. 

3.3.3 POTENTIAL AND MANAGEMENT OF EXPOSURE TO RADIOACTIVE 
MATERIALS 

The potential for radioactive contamination exposure exists for 
SEP operations which includes: 

0 Reclaiming, pumping, and filling process vessels and piping 
with SEP contents during mixing and transfer operations, 

0 Re-entrainment of dried sludge dust from ponds, equipment, 
and pads, waste containers, etc. 

Spills and leaks of SEP materials from process equipment, 

0 Removal of materials from the trash box, 

0 Collecting samples from process equipment, 

0 Manual removal of large objects from the SEP, 

0 Maintenance and/or repair operations on process equipment, 

0 Decontamination of workers or equipment, and 

0 Improper use of, or inappropriate, personal protective 
equipment. 

Administrative procedures, air monitoring, engineering controls, 
and personnel protective clothing (PPE), will limit worker 
exposure to radioactive materials. The EG&G Rocky Flats Waste 
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Management Department has designated the entire area as a 
treatment and storage facility, accessible only to authorized 
personnel. Signs indicate the SEP site to be a tfRestricted 
Area". Workers are not permitted to eat or drink in the process 
area which will aid in preventing ingestion of contaminated water 
or other materials. EG&G Radiological Protection staff will 
monitor for airborne radioactivity to advise HNUS of any special 
situations requiring additional engineering or personal 
protection equipment precautions. Note that EG&G has, adopted the 
DOE ( U . S .  Department of Energy) ALARA guidelines for the RFP. 
ALARA is a policy requiring all radiation exposure to be reduced 
to levels "AS low as reasonably achievable". A combination of 
engineering and administrative controls and PPE, when necessary, 
are used to maintain ALARA. 
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Americium 241 pcilL 

Gross Alpha S i I L  

Gross Beta PCilL 

Plutonium 239 pcilL 

Uranium 234 pcilL 

TABLE 3.3-1 

RADIONUCLIDES IN 207A SOLAR POND WATER AND SLUDGE 

Weston (1) HNUS (2) 
_- 0.42 *- .19 

300. 60 610-790 (2) 

930. + 60 1000 ( 2 )  

0.71 +- 0.29 -- 
-- 310. +. 10 

\ 

I. WATER 

Uranium 235 

Uranium 238 

REV. 2 
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-- pci/L 11. *- 1 

-- pcilL 340. *. 10 

GROSS ALPHA 

GROSS BETA 

S i l e  5100 +- 500 570 (2) 

S i l e  1400 +- 100 95 (2)  

11. SLUDGE 

1 I I I 11 II I I Weston (1) I HNUS (2) II 

(1) Source: List of Reports - Data Surmrary for Solar Evaporation Ponds 
Solar Pond Final Report, EGM; Rocky Flats Plant, Inc. 

(2 )  Deliverable (combined) 224A and 2243 
POND SLUDGE AND CLARIFIER SLUDGE 
WASTE CHARACTERIZATION REPORT, prepared for EGM; Rocky Flats by lialliburton NUS Environmental 
Corporation, January 1992 
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TABLE 3.302 

RADIONUCLIDES FOUND IN 207B SERIES SOLAR PONDS WATER AND SLUDGE 

I. WATER (1) 

0 11. COMPOSITE SLUDGE (1) 

(1) Source: List of Reports - Data Sumnary for Solar Evaporation Ponds 
Solar Pond Final Report, EGM; Rocky Flats Plant, Inc. 

( 2 )  Deliverable (combined) 226A and 224E 
FOND SLUDGE AND CLARIFIER SLUDGE 
WASTE CBARACIERIUTION REPORT, prepared for EGM; Rocky Flats by Ealliburton NUS Environmental 
Corporation, January 1992 

Page 37 



}Us PLAN FOR S O U R  PONM W A S E  PROCESSING ARE4 
DELlVERhBLE 7 y T  

REV. 2 
I- II. I9?2 a 

TABLE 3.3-3 
RADIONUCLIDES IN 207C SOLAR POND WATER AND SLUDGE 

I. WATER (1) 

3900.00 +-200 

11. COMPOBITE SLUDGE (1) 

(1) ‘ource: List of Reports - Data Sumnary for Solar Evaporation Ponds 
Solar Pond Final Report, EG&G Rocky Flats Plant, Inc. 

( 2 )  Deliverable (combined) 224A and 2243 
POND SLUDGE AND CLARIFIER SLUDGE 
WASTE CBARACTERIZATION REPORT, prepared for EG&G Rocky Flats by Ealliburton NUS Environmental 
Corporation, January 1992 
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TABLE 3.3-4 
RADIONUCLIDES IN CLARIFIER 

WATER AND SLUDGE 

GROSS ALPHA 
GROSS BETA 

I. WATER (2) 

pci/g 3400-6600 

P W g  540-860 

11. SLUDGE (2) 

(1) Source: List of Reports - Data Sumnary for Solar Evaporation Ponds 
Solar Pond Final Report, EGM; Rocky Flats Plant, Inc. 

(2) Deliverable (combined) 224A and 224E 
POND SLUDGE AND CLARIFIER SLUDGE 
WASTE CEARACTERIZATION REPORT, prepared for EGM; Rocky Flats by Iialliburton NUS Environmental 
Corporation, January 1992 
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TABLE 3.3-5 
WATER STANDARDS FOR RADIONUCLIDE8 

4 mrem/yr, 
(a previous MCL 
for beta wae 50 

DCG = Derived Concentration Guide for ingested water to prevent exposure of the public to radionuclides 
effective dose equivalent in excess of 100 mremlyear per DOE 5400.5. 

MCL = Maximum Contaminant Level in drinking water set by U.S. EPA to prevent adverse health effects with a 
lifetime of consumption of water below the EICL. 
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TABLE 3.3-6 
AIRBORNE EXPOSURE LIMITS 
FOR RADIONUCLIDES IN SEPS 

REV. 2 
J r p s  11. K92 

DAC = Derived Air Concentrations for limiting radiation exposures through inhalation of radionuclides by 
workers as established in DOE 5480.11. 

Per DOE 5480.11, the lowest DAC for each of the radionuclides in uCi/mL is as follows: 

AM 241: 2E-12 
PU 239: 2E-12 
U233. 234, 238: 2E-11. Using a conversion of E9 yie lds  results in pCi/L. (1 uCi/mL x E6 pCi/uCi x E3 
mL/L - E9 pCi/L) 
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Heat, rain, cold, snow, ice, wind, hail, and lightning are natural 
phenomena which complicate work activities and increase risk. Much 
of the responsibility for protection from inclement weather hazards 
falls upon the HNUS Safety and Health Supervisor, the EG&G Health 
and Safety Coordinator, HNUS Operations and Maintenance Supervisor, 
the EG&G Waste Operations Managers, and the EG&G Operational 
Meteorologist. These persons must be aware of how inclement 
weather hazards may affect safety at the processing site, and 
determine appropriate actions at the site when inclement weather 
occurs. In particular, site personnel should evaluate weather 
conditions that affect instrument and PPE functions and constantly 
remind site workers of the effects and need for more careful 
attention to check-out, donning and doffing of PPE, and monitoring 
of function and integrity. Site management must make decisions on 
the proper safety procedures to use if work must continue, or to 
stop work if the risk is too great. 

3.4.1 COLD BTREBS 

The potential for cold stress is a particular concern when field 
activities are performed while air temperatures at the site are 
below 40' F. If winds are blowing at 5 mph or greater and/or the 
weather is damp or wet, cold stress is even more of a potential 
hazard. Precautions that will be taken to prevent cold stress 
include wearing cold-protective clothing appropriate for the level 
of cold and physical activity, changing clothing if it becomes wet, 
and the establishing a worklwarming regiment. Cold-protective 
clothing will include layering of garments and use of gloves and 
hats. The warming breaks should be taken in a warm location, i.e. 
the 788 Building, 750 Pad Trailer, or other designated location. 
During warming breaks taken in the site support zone, warm, sweet 
beverages and hot soups should be consumed to provide calories and 
fluids. Drinking coffee or other caffinated beverages is not 
recommended. 

Cold stress, if not prevented, can result in frostbite and 
hypothermia. Ignoring the signs and symptoms can be life- 
threatening. Prevention is the key. As a prexentative measure, 
body core temperature must not drop below 96.8 F. Pain in the 
extremities is the first early warning of cold stress. Severe 
shivering sets in when body core temperature has dropped to 95' F. 
If this occurs, work will s t ~ p  immediately and the affected 
workers(s) will take a warming oreak of sufficient duration until 
the cold stress signs and symptoms are gone. Additional signs of 
cold stress include deterioration of physical coordination, slurred 
speech, and faulty judgment. Table 3-9 lists additional symptoms 
of cold exposure. 
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TABLE 3-9 
SYMPTOMS OF COLD EXPOSURE 

Skin becomes waxy or white and 
superficially firm, but 

c Hypothermia Caused by exposure to freezing 
or rapidly dropping 
temperature. Symptoms are 
progressive and may include 
shivering, apathy, 
listlessness, sleepiness, and 
rapid cooling of the body 
temperature to less than 95' 
F; unconsciousness, glassy 
stare, slow pulse and slow 
respiratory rate; freezing of 
the extremities: and death. 
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3 . 4 . 2  HEAT 8TRE88 

A worker's risk for developing heat stress is greatly increased 
when wearing impermeable clothing. This type of clothing, which is 
anticipated to be worn, limits the body's normal heat exchange 
mechanisms and increases energy expenditure. Heat stress can cause 
health effects which range from heat fatigue to serious illness or 
death. Signs and symptoms of heat stress are listed in Table 3-10. 

An initial work/rest regimen for the prevention of heat stress has 
been developed by EGtG Industrial Hygiene. The plan allows workers 
to spend no more than 90 minutes while equipped with anti-C PPE. 
A minimum 15 minute rest period is also mandatory for the same 
personnel. This regime will be altered as needed to protect 
worker's health using guidelines of Tables 3-11 and 3-12. Ambient 
temperature, humidity, and the worker's heart rate, core 
temperature, and weight loss will contribute to the decision to 
alter work practices. In addition, any worker experiencing heat 
stress is instructed to immediately stop work and notify a 
supervisor and remove any PPE. Heat stress monitoring will be 
performed as detailed in Table 3-11. 
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TABLE 3-10 
SYMPTOMS OF HEAT STRESS 

Results from continuous 
exposure to heat or humid air; 
skin develops red rash. 

Caused by heavy sweating with 
inadequate electrolyte 
replacement. Symptoms include 
muscle spasms, pain in hands, 
feet or abdomen. 

Occurs from increased stress 
on various body organs 
including inadequate blood 
circulation due to 
cardiovascular insufficiency 
or dehydration. Symptoms 
include pale, cool, moist 
skin; heavy sweating; 
dizziness; nausea; or 
fainting. 

The most serious form of heat 
stress. The body's 
temperature regulation fails 
and core temperature rises to 
critical levels. Immediate 
action must be taken to cool 
the body before serious injury 
and death occur. Competent 
medical help must be obtained. 
Signs and symptoms include 
red, hot, usually dry skin; 
lack of or reduced 
perspiration; nausea; 
dizziness and confusion; 
strong, rapid pulse; or coma. 

Page 45  



W P U N  FOR SOLAR POND!? W A s l F  PROCESSING AREA 
DELlVERhsLE 7 s  

TABLE 3-11 
GUIDELINES FOR PREVENTION OF HEAT STRESS 

BY 
MONITORING HEART (PULBE) RATE 

REV. 2 
Jwm II. 1992 

1. The worker will initially determine his/her resting HR 

2. At the start of the first rest period, the worker will 

prior to starting work activities. 

determine his/her HR. This initial HR should not exceed 
the individual's age-adjusted maximum HR (see table of age 
versus maximum heart rate below), which equals ( 0 . 7 ) ( 2 2 0  - 
age in years)]. 
recovery HR will be determined. 
not exceed 100 beats per minute. 

At one minute into the rest period the 
The recovery HR should 

3. If the initial HR exceeds the age-adjusted maximum HR, or 
the one-minute recovery HR is greater than 110 beats per 
minute, then the next work period will be decreased by 
one-third. 
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TABLE 3-12 
GUIDELINE8 FOR PREVENTION OF HEAT STRE88 

THROUGH 
WATER INTAKE 

1. The sense of thirst is not an adequate regulator of water 
replacement needs during heat exposure. Therefore, water 
must be replaced at prescribed intervals. Water or other 
flavored drinks will be provided in the break location. 

a. Before work begins, drink two eight-ounce glasses of 
water. 

b. During each rest period, drink at least two eight- 
ounce glasses of water. 

2. An adequate supply of potable water and drinking cups will 
be readily available, such as in a support vehicle in the 
support zone, to provide water during rest periods. 

Recommended drinks are: 

a. Plain water, served cool 

b. Juice, diluted 3 : l  with water 

C. Electrolyte solutions, such as Gatorade, 
diluted 3 : l  with water. 

3. Adding salt to water is not recommended. Do not use salt 
tablets! Also avoid the following: 

a. Alcoholic beverages 

b. Caffinated beverages (e.g. coffee and tea) 

C. Concentrated juices 

d. Water with salt added. 

Page 47  



REV. 2 
J ~ D D  II. Iw2 

3 . 4.3 LIGHTNING 

Lightning represents a hazard of electric sho:k which is increased 
when working in flat open-spaced, elevated worK places, and working 
near tall structures or equipment. Work will be stopped in open 
areas, when working on or in water, and in elevated work places 
when lightning strikes are sighted or thunder is heard near a work 
site. 

3.4.4 HIGH WINDS 

High winds generate two types of hazards to field personnel. High 
winds carry spray from the surface of the solar ponds and deposit 
the spray on the berms and surrounding areas. High winds can re- 
suspend dust contaminated with metals and radionuclides. Outdoor 
sludge handling and sampling activities will be curtailed when 
sustained wind speeds equal or exceed fifteen (15) miles per hour. 
At 25 mph sustained wind speed, truck doors on the tents must be 
shut and secured; at 35, outdoor work will cease; and at 45, tents 
will be evacuated. The EG&G meteorologist will maintain 
surveillance regarding adverse weather conditions and will maintain 
a liaison with HNUS on-site operations personnel to report adverse 
weather conditions. 

Extremely high winds, the Chinook Winds that can exceed 100 miles 
per hour, occasionally occur at RFP and can create hazards due to 
blowing debris, or by wind damage to structures. 

3.4.5 BIOLOGICAL HAZARD 

The potential biological hazards include: ticks, spiders, wasps, 
and rattlesnakes. 

3.4.6 SOLAR RADIATION 

According to the National Cancer Institute, solar radiation is the 
chief cause of nonmelanoma skin cancer and is responsible for about 
90 percent of cases. It has also been linked with skin melanoma, 
but that relationship is more complex. 

Though nonmelanoma skin cancers are now considered to be 98 percent 
curable, they have accounted for many deaths in the United States. 
More than 400,000 new cases of nonmelanoma skin cancer are thought 
to occur in the United States each, year, and this number is rising. 
Nonmelanoma skin cancer is the most common form of cancer among 
Caucasians. 
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The relationship between sun exposure and nonmelanoma skin cancer 
has been clarified greatly in the past decade. Time of day and 
time of year affect the amount of solar radiation in any location. 
The greatest amount, of course, occurs during the summer months, 
and a third of the day's total amount occurs between the hours of 
11 a.m. and 1 p.m. (or 12 noon and 2 p.m. DST). Altitude and sky 
cover are also important factors. The incidence of nonmelanoma 
skin cancer varies directly with exposure to ultraviolet (W) light 
from the sun and indirectly with the degree of skin pigmentation. 
Thus, nonmelanoma skin cancer is most common among fair-skinned 
whites who live in sunny locales. 

This is particularly important in Colorado with its high altitude, 
large number of sunny days, and the numerous outdoor activities. 
Workers who are outdoors should wear hats or caps to shade the face 
from sun. Long-sleeved shirts and sunscreens (with a sun 
protection factor of at least 30) should be utilized to limit solar 
exposure. 

3.5 NOIBE EXPOISURE 

Workers may be exposed to noise while working at the SEP site in 
the vicinity of forklifts, mixers, pumps, air hammers and other 
noise sources. Noise exposure should be controlled to levels below 
those stipulated in Table 3-13 or adequate hearing protection shall 
be required of all exposed personnel. Noise monitoring will be 
performed as detailed in Chapter 10. 

0 
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THRESHOLD LIMIT VALUES FOR NOISE 

2 

REV. 2 
Jwm I I .  I 9 9 2  a 

95 

16 

1 

1/2 

0 0  

100 

105 

II 

114 I 110 

*Sound level in decibels are measured on a sound meter, conforming 
as a minimam to the requirements of the American National Standards 
Specification for Sound Level Meters, S1.4 (1971 Type S2A, and set 
to use the A-weighted network with slow meter response). 

a 
**No exposure to continuous or intermittent noise in excess of 115 
dBA . 
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0 3.6 MECHANICAL HAZARDS 

Potential mechanical hazards in the operations may include falling 
or dropped tools and piping; forklift and crane operation; pinch 
points at the cement mixer and trashscreen; rotary mixing arms on 
the thickener/clarifier; shock hazards from electrical motors; air 
compressor operations; unloading equipment and materials from 
trailers; material handling of chemical supplies; and tripping and 
falling hazards around the ponds and from high work stations. The 
guidelines for these hazards and their methods of hazard control 
are to be detailed in the operations manuals, Operational Safety 
Analysis (OSA) or Job Safety Analysis (JSA) for the worksite. As 
specific operations and processes, and job tasks are developed, the 
hazards relative to health and safety protocols will be assessed 
and appropriate OSA and JSA prepared. 

The OSA is to be prepared whenever there is risk of serious injury, 
exposure to toxic or radioactive materials, etc. The difference is 
that a JSA is to be prepared for non-routine, or one-time 
operations involving hazardous work or exposure. 

3.7 RISK ASSESSMENT 

Health and Safety risks at the SEP site will be' minimized by a 
combination of several factors. These preventive measures include 
standard operating procedures, personnel training, monitoring 
equipment and alarms, engineering controls, personal protective 
equipment, and mechanical safeguards. 

0 
Chemical hazards and risks will be minimized through the analysis 
and evaluation of chemical compounds present at the site. Based on 
the collected information, the appropriate engineering, 
administrative, and PPE safeguards are utilized. At a minimum, 
this includes the selection and use of appropriate PPE and 
establishing training programs to inform personnel working in the 
area of the contaminants, hazards, and proper methods of handling- 
the materials. Additional safeguards may include the use of 
exclusion zones, contamination reduction zones, real-time monitors, 
personal air monitoring equipment, engineering controls, and spill 
prevention techniques. 

Radiological hazards and risks are minimized similarly to chemical 
hazards. The materials have been analyzed and the appropriate 
measures determined for the proper management and handling 
procedures. Real-time monitoring, radiation surveys, engineering 
controls, and PPE are utilized to minimize risk. Additional 
safeguards include available personnel training programs, use of 
exclusion/contamination reduction zones, use of decontamination 
facilities and procedures, as well as spill prevention techniques. 
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Mechanical hazards and risks will be minimized primarily through 
the use of engineering controls and fail-safe equipment. secific 
operating procedures shall be written and followed during 
operations at the site. EG&G will write applicable OSA and JSA 
for SEP clean-up by HNUS. 

Physical stresses and their related risks can be minimized in 
several ways depending on the specific situation. Heat stress and 
cold exposure will be minimized by established work/rest regimes, 
clothing guidelines, monitoring and training programs, and 
engineering controls (heat, shelter). Noise exposure will be 
minimized by sound surveys of work areas and the use of hearing 
protection equipment when necessary. 

3.8 HAZARDS BY WORK ACTIVITY AND JOB DESCRIPTION 

This section describes the potential hazards that may occur for 
generalized work activities associated with Solar Ponds 
remediation. Table 3-14 identifies the work activities and 
associated hazards that are generally involved in Solar Ponds 
remediation site work, and safety measures available to prevent 
harmful situations from occurring. Table 3-15 identifies specific 
job descriptions involved in the Solar Ponds remediation, and the 
potential hazards, and safety measures associated with that 
particular job. 
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TABLE 3-14 
DESCRIPTION OF HAZARDS BY WORK ACTIVITY 

FOR SOLAR PONDS OPERATIONS 

&RK ACTIVITY 

Reclaiming, 
prrmping,Pouring. 
sampling, or processing 
pond water or sludge. 
and operations and 
maintenance of the 
process equipent. 

Work on Pond Berms 

Work involving usage of 

head, foot, skin, 

or chemical protection. 

PPE for eye, facial, 

hearing, radiological, 

Radioactive h chemical skin 
exposures from: l eaks ;  spills; 

trash box; collection of 
samples ; 
spontaneous repair and 
maintenance: improper 
decontamination efforts. 

removal Of mAteriAlS from the 

Penetrating radiation exposure 

Ingestion of radioactive and 
chemical contaminants. 

~~ ~ 

Slipping, fallins into ponds. 

Improper use of PPE. 

REV. 2 
1- 11, I 9 9 2  

Personnel must receive Rad 
Worker Training. 
Protective clothing per Rad 
Work Permit and HASP. 
Personnel must know hazard 
description of area from HASP. 
RPTs survey work areas and 
monitor workers. 
DeCOntAdnAtiOn of work areas 
exceeding 20 dpn removable 
alpha activity. 300 dpn fixed 
alpha. 
Posting of Radiological 
Controlled Areas (RCA) 
Refer to MSDS maintained at the 
project site. 

Personnel must receive Rad 
Worker Training. 
Protective clothing per Rad 
Work Pennit and HASP. 
Personnel must know hazard 
description of area from HASP. 

monitor workers. 
RespirAtOrS per Rad Work Permit 
and HASP equipment. 

Low level activity in pond 

Dosimetry badge. 

No eating, smoking, drinking 
chewing, make-up in process 
areas: these activities only 
allowed in approved areas. 
Good personal hygiene practices 
including washing hand and face 
during breaks and before 
eating. and showering after 
work shift. 

RPTS survey work ATBAS and 

mAteriAlS. 

Personnel must be secured with 
a safety line attached to a 
fixed object. 

Personnel receive OSHA training 

Personnel receive Rad Worker 
training. 
Surveillance by supervision. 

for hazardous Waste site work. 
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operations and 
maintenance of process 
equipment and hand 
tools. 

BALARDS 

Splashes h foreign bodies in 
eyes. 

Pinch points, rotating parts 
on equipment. 

Electrical hazards from 
equipment. 

Excessive noise. 

Eandtool cuts, punctures, 
blows, shocks. 

UFETY klEAsuRE 

Safety glasses or goggles must 
be worn. 

Rotating equipment must be 
covered with machine guards per 
3sm. 
Improperly guarded equipment 
will not be allowed to operate 
per supervision. 
Uorkers must report unguarded 
equipment to supervisor. 

Unauthorized personnel are not 
to attempt repairs or 
connection of electrical 
equipment. 
Only qualified electricians are 
to work on electrical 
equipment. 

Wear hearing protection as 
specified in EASP. 
Monitoring of noise levels. 
Posting of high noise areas. 

Wear proper gloves to prevent 
hand injury. 
Plan handtool activity in 
advance to ensure personnel and 
objects will not interfere with 
tool usage. 
Keep tools in good repair. Do 
not use damaged equipment. 
Use tools only for intended 
purpose. 
Do not use power tools with 
damaged cords or housing. 
Check for grounding prong, 
housing cracks, frayed or 
nicked cords, blade or other 
guards, and safe handles. 
Do not use power tools where 
moisture may cause a shock 
hazard. 
Check tools for proper 
grounding plugs and insulation. 
Use ground fault circuit 
interrupters on all electrical 
power cords and electrical 
tools. 
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WDBK AClIVITY 

Materials  handling. Crushing by equipment and 
materi 'als.  

~~ 

Working with o r  near  heavy 
veh ic l e s .  

Personnel must have OSHA h e a l t h  
P s a f e t y  t r a i n i n g .  
Keep a s a f e  d i s t ance  away from 
m v i r y  equipment. 
blways be aware of t h e  suing 
radius  of equipment. 
Do no t  s t and  within t h e  swing 
radius  of equipment. 
Provide ba r r i cades  t o  keep non- 
e s s e n t i a l  personnel ou t .  
Wear s a f e t y  shoes and hard h a t  
while i n  a rea .  
Do no t  s tand under equipment o r  
mater ia ls  being moved. 
Use proper equipment f o r  t h e  
job.  
Do no t  use damaged s l i n g s  o r  
o the r  l i f t i n g  devices .  
Keep unauthorized personnel 
away frcm h a l f - c r a t e  
t r anspor t a t ion  operat ions.  
Do no t  g e t  i n  f r o n t  of moving 
ha l f -  c r a t e s .  
Secure h a l f - c r a t e s  before  
pouring, sampling, s ea l ing ,  
monitoring, o r  tagging. 

Only veh ic l e s  abso lu t e ly  
necessary w i l l  be allowed i n  
t h e  work a rea .  
Sea t  b e l t s  m u s t  be worn by 
personnel i n  an operat ing 
vehicle .  
Follow speed l i m i t s .  
Construction veh ic l e s  must have 
back-up warning devices.  
Per iodic  h o i s t i n g  equipment 
inspect ion and records must be 
current  with crane.  
Hoisting and r igging equipnent 
must be inspected by E G G  
Safety p r i o r  t o  use.  
Areas of crane and heavy 
veh ic l e  use must be cleared and 
marked, and non-essent ia l  
personnel removed. 
f ag  l i n e a  must be used t o  
con t ro l  loads.  
Only q u a l i f i e d  personnel can 
operate  equipnent.  
A person s h a l l  be designated t o  
perform s i g n a l l i n g .  
Cranes and o the r  e levated 
equipment a r e  no t  t o  operate  i n  
t h e  v i c i n i t y  of overhead power 
l i n e s .  
No work is t o  occur within 10 '  
of energized s y s t e m  unless  
approved by supervis ion.  
Keep t r a v e l  paths  c l e a r  of 
people,  t o o l s ,  and ma te r i a l s  t o  
avoid c o l l i s i o n s .  
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leneral site operations, 
naintenance. inspection, 
Dr site visitation. 

Trips. falls. slipping, and 
bumps into solid objects. 

Flying (windborne) and falling 
objects. 

Cold stress inc. Frostbite h 
hypothermia. and ice. 

Heat stress and excess sun. 

Lightening, wind. 

Insects, ticks, snakes. 

Improper use of ladders 
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SAFETY M € x w R E  

Personnel must have OSEA health 
h safety training. 
Maintain good housekeeping-- 
keep work area clear of debris, 
loose pipes, tools.spare 
equipnent--keep materials in 
designated locations. 
Stack materials neatly to 
prevent obstacles. Maintain 
vehicle access/fire lanes. 

Wear hard hats. 
Barricade or post areas 
subject to falling objects. 
Keep non-essential personnel 
out and secure materials. 
Evacuate process areas for 
designated safe locations when 
high wind warnings are issued. 

Follow guidelines in EIASP. 
Wear proper clothing. 
Monitor each other's exposed 
skin for signs of frostbite. 
Drink warm. non-caffeine 
beverages at breaks. 
Keep work areas free of ice 
accumulations. Use melting and 
traction agents as needed. 

Follow guidelines in U P .  
Drink non-caffeine beverages at 
breaks. 
Follow field reccunnendations 
from Industrial Hygiene. 
Wear hat, long sleeves, and 
use sunscreens. 

Evacuate process ereas for 
designated safe locations when 
lightening or high wind 
warnings are issued. 

Watch where you step. 
Use insect repellant. 
Keep work area clear of debris 
and vegetation. 

Each user must visually inspect 
each ladder for defects before 

Use both hands to scale ladder. 
Don't carry materials with 
hands.Use handline to raise & 
lower materials. 
Securely tie off ladders. 
Do not extend the waist beyond 
or above the ladder rungs. 

Use. 
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Injuries related to personal 
conduct. 
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SAFETY mASuRE 

Get help for lifting heavy or 
awkward loads. 
Plan where the load will be put 
before lifting the object. 
Push or pul l  instead of lifting 
whenever possible. 
Make sure footing is secure and 
not slippery. 
Secure parts (in a box) before 
lifting to prevent shifting. 
Lift with legs, and not back. 
Keep the back straight. 
Avoid sudden jerks, sudden 
pulls, and twisting from the 
waist. 

Horseplay, fighting. gambling, 
explosives. possession or 
improper use of firearms. 
alcoholic beverages, drugs. is 
prohibited. Theft, vandalism, 
sabotage, and distribution of 
unauthorized literature will 
result in disciplinary action. 
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WORK I.O%TIOM 

ALL OF 
2071750 Area 

ALL OF 
2071750 Area 

All of 
2071750 Area 

All of 
2071750 Area 

All of 
2071750 Area 

TP-SLE 3-15 
DESCRIPTION OF Hk-AFtDS BY JOB DESCRIPTION 

FOR SOLAR PONDS OPERATIONS 

OperationslMaintenance 
supervisor 

Process Shift Supervisor 

Start-up Engineer 

QAlQC Technician 

Industrial Hygiene 
Representative and 
Radiolc3ical Protection 
Technic lan 

Instrument Technician 

Maintenance Mechanic 

BAULRDS 

See Eazards A, B, C, D. E, 
on Table 3-14. 

See Hazards A, B. C ,  D, E. 
on Table 3-14. 

~~ 

Similar to Operations 
Support Manager. 

Similar to Operations 
Support Manager, but overall 
hazard potential is reduced 
since this position will 
involve leas direct work 
with equipment and materials 
than operator positions. 

Similar to QAlQc Tech 
hazards. 

Similar to Operations 
Support Manager hazards. 
Electrician/Instrument Techa 
may have increased potential 
for electrical shocks; also 
more contact with pond 
materials when repairing and 
maintaining equipment. 

~ _ _ _ _ _ ~  

Similar to Operations 
Support Manager hazards; 
however, more potential for 
exposure to pond materials, 
shock, and 
mechanicallphysical hazards 
due to more hands-on work. 
May also include hazards 
from cleaning solvents, and 
welding/cutting fumes. 
bottled gases, or high 
voltage. 

SAFETY t4EAsuRE 

See Safety Measures A. B, C, 
D, E on Table 3-14. 

See Safety Measures A, B. C, 
D, E on Table 3-14. 

See Safety MeASUreS A. 8, c, 
D, E on Table 3-14. 

See Safety Measures A. 8. C. 
D. E. on Table 3-14. 

See Safety Measures A, B, C, 
D, E on Table 3-14. 

See Safety Measures A, 8, C, 
D. E on Table 3-14. 

See Safety Measures A, B, C, 
D. E on :&le 3-14. 
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108 DESCRIPTXON 

?ond Dredging h Pumping 
lperators 

Zlarifier Reclaim 
3peretors 

Mixing Station Operators 

Cement iquipnent 
Operator 

HAZARDS 

See Hazards A,  B, C, D, E on 
Table 3-14. 

Increased potential to 
physical hazards while 
positioning dredging heed in 
ponds including slipping 
into the ponds. 

Inhalation, skin, and eye 
exposure to calcium 
hypochlorite used for 
disinfection. 

See Hazards A ,  E, C, D, E on 
Table 3-14. 

Falls from elevated 
equipnent . 

Increased potential to 
physical hazards while 
positioning dredging head in 
ponds including slipping 
into the ponds. 

Inhalation, skin, and eye 
exposure to calcium 
hypochlorite used for 
disinfection. 

See Hazards A,  E, C, D, E on 
Table 3-14. 

See Hazards A,  B, C, D, E on 
Table 3-14. 

Burns from cement, flyash, 
lime. 
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388 Safety Measures A ,  B, C, 
3 .  E on Table 3-14. 

Personnel must receive 
specific safety training on 
using calcium hypochlorite. 
Personnel must wear PPE 
including protective 
clothing, eye and face 
protection, protective 
gloves, and respirator (when 
dumping the chemical). 

See Safety Measures A ,  E, C, 
D ,  E on Table 3-14. 

Band rails along clarifier 
steps and platform. 
Body harness or other fall 
restraint if elevated work 
becomes necessary outside the 
hand rail area. 

Personnel must receive 
specific safety training on 
using calcium hypochlorite. 
Personnel must wear PPE 
including protective 
clothing, eye and face 
protection, protective 
gloves, and respirator (when 
dumping the chemical). 

See Safety Measures A ,  B, C, 
D. E on Table 3-14. 

See Safety Measures A.  E, C. 
D, E on Table 3-14. 

Wear long sleeves, long 
pants. and socks. 
Keep clothing fully buttoned 
or zipped. 
Use protective gloves when 
handling. 
If necessary to walk in 
concrete, use rubber boots. 
Wear appropriate eye and face 
protection. 
Know location of emergency 
showers and eye washes. 



REV. 2 
1- I I .  lw2 

JOB DESCRIPTION BAZAROS SAFETY MEASURE 

Bulk Material Equipment 
Operators 

See Hazards A ,  B. C, D, E on 
Table 3-14. 

See Safety Measures A.  8. C, 
D .  E on Table 3-14. 

POZZOlM 
Staging & 
Mixing Area 

EGGG Chemical Operator See Hazards A,  B, C, D, E on 
Table 3-14. 

See Safety Measures A ,  B, C, 
D. E on Table 3-14. 

Trash 
ScreenlBox 
Disposal 

Casting 

Stat ion 

Casting Station Operator Similar to Cement Equipment 
Operator Eazards. 

Similar to Cement Equipment 
Operator Safety Measures. 

EG&G Chemical 
Operators--Casting 

Similar to Casting Station 
Operator Safety Measures. 

May also need some additlonal 
safety measure instruction in 
half-crate quality assurance 
measures, and transport; and 
gluing, sealing, and stapling 
half-crates. 

Similar to Casting Station 
Operator. 

Splashing of cement waste 
form during filling of half- 
crates. 
Crushing end pinching during 
transport, sealing. and 
inspections of half-crates. 

Similar to Dredging h 
Pumping Operator hazards 
(above), but leas likely to 
be working with heavy 
equipment, or around deep 
water. 

~~ 

Similar Dredging h Pumping 
Operator Safety Measures. 

EG&G Chemical Operator 
I Washdoun/Clea 

Craft Labor See Hazards A.  B. C, D. E in 
Table 3-14. 

See Safety Measures in A .  B, 
C. D, E in Table 3-14. 

All of I 2071750 Area 
~~ ~ 

Laboratory 

Laboratory 

Laboratory Supervisor See Eazards A, B in Table 3-  
14. 

See Electrical Eazards in C. 
from Table 3-14. 

See Trips, falls, slipping; 
Improper lifting; and 
Injuries related to personal 
conduct from E. in Table 3-  
14. 

Testing and handling 
chemicals in the laboratory. 

See Safety Measures A ,  B in 
Table 3-14. 

See Safety Measures for C.in 
Table 3-14. 

See Safety Measures for E in 
Table 3-14. 

See specific laboratory 
safety measures in EASP. 
Laboratory Safety Procedures. 
and I-SDS. 

Similar to Laboratory 
Supervisor Safety Measures. 

Laboratory Technicians Similar to Laboratory 
Supervisor Hazards. 
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SECTION 4 . 0  HAZARD COMMUNICATION a 
4 . 1 INTRODUCTION 

In accordance with OSHA Standard 29 CFR 1910.120 (0) (1) , *toperations 
involving hazardous waste storage, disposal and treatment 
facilities under 40 CFR Parts 264 & 265 pursuant to RCRA.. are 
required to t@implement a hazard communication program meeting the 
requirements of 29 CFR 1910.1200". The complete IIWritten Hazard 
Communication Programut for HNUS ENVIRONMENTAL TECHNOLOGIES GROUP 
can be found in the HNUS Health and Safety Program Manual, Section 
4. 

4.2 SCOPE 

This section details the requirements of 1910.1200 and how the SEP 
remediation operations should safely handle hazardous chemicals in 
order to ensure that: 

0 No one is exposed to significant risk of harm. 

0 Neither the buildings nor equipment is damaged or suffers 
impairment of normal function from planned activities. 

No unplanned release to the environment occurs because of 
hazardous chemicals present at the site. 

Specific objectives that support this overall goal include the 
following: 

0 Employee exposures to chemicals posing health hazards shall be 
kept within the limits specified in applicable governmental 
regulations. Furthermore, such exposures shall be kept as low 
as reasonably achievable (ALARA) . 

0 Releases of hazardous chemicals to the environment shall be 
kept within the limits prescribed by applicable governmental 
regulations. 

4.3 APPLICATION 

The requirements of this section apply to all HNUS employees and 
subcontractors .personnel involved in the Solar Ponds project. 
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4.4 HAZARD ASSESSMENT 

Chemicals handled zt the SEP site are, for the most part, in the 
form of a waste product. The waste product contains numerous 
potentially hazardous constituents but at relatively low levels. 
A detailed list of contaminants and their respective concentrations 
in the waste are included in Section 3, Hazard Assessment. 

4.5 MATERIAL SAFETY DATA SHEETS 

Because the chemicals listed in Section 3 are constituents of a 
waste stream, manufacturer's material safety daca sheets are not 
available for these products. Information sheets containing 
relevant chemical and health data for these chemicals have been 
developed and are included in Section 3. 

The chemical products used in any operations at the SEP site must 
include Material Safety Data Sheets (MSDS) . The information 
contained in the MSDSs must at a minimum include physical 
characteristics and properties of the materials, routes of 
exposure, exposure limits, and symptoms of exposure. MSDS must be 
made available for review by all personnel, visitors, and 
inspectors working at or visiting the site. 

MSDS will be maintained at the work-site for review by all 
personnel. 

4.6 TRAINING 

HNUS personnel and affiliates working on the SEP site shall 
successfully complete the training requirements detailed in Section 
11 of this plan. One of the training requirements for personnel 
working at the SEP site includes Hazard Communication training. 
The Hazard Communication training will be consistent with that 
developed for plant-wide personnel. The specialized course 
provided by the training department is entitled HAZARD 
COMMUNICATION and is a computer aided training program addressing 
the hazardous materials on site and requires approximately one hour 
to complete. The hazards associated with the materials listed 
above will be addressed during on-site training. 

Operational Safety Analysis (OSA) have previously been prepared for 
some operations at Building 788 at the SEP site. OSAs outline the 
safety hazards involved with specific operations, hazard controls 
and responsible personnel. The WO procedures delineate the 
personnel, administrative and functional requirements necessary to 
operate the waste storage area in an environmentally safe manner 
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according to state, federal and plant requirements. New OSA and WO 
procedures will be developed by EG&G for anticipated operations to 
be conducted at the site. This Health and Safety plan will also be 
revised to reflect the changes in operations or procedures. 

Radiation Work permits will be used to inform personnel of hazards 
associated with tasks needing radiation safety measures. For non- 
routine tasks not appropriate for the work permit procedures, the 
EG&G or HNUS H & S  Supervision may require the preparation of a Job 
Safety Analysis (a brief and limited duration OSA).  The 
responsible supervisor on the site can inform affected employees of 
the hazards of any chemicals that will be present during a specific 
task if neither the work permit nor the job safety analysis 
procedure is applicable. Supervisors will document that site 
personnel have received adequate training prior to working on the 
site. Supervisors will notify H&S supervision when new operations 
are implemented or existing operations change that involve 
hazardous material usage. 

4 . 7  CONTROLS 

To protect personnel at the site, engineering controls are the 
preferred methods to use. Controls may include but are not limited 
to the use of permanent or temporary enclosures, ventilation 
equipment, chemical and radioactivity monitors/alarms, 
extinguishing equipment, safety showers and eye baths. PPE that 
may be needed include respirators, eye protection, gloves, and 
protective clothing. Details on PPE are provided in Section 6. 

0 
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5.1 OBJECTIVES 

The purpose of a site control plan is to minimize potential 
contamination of workers and to protect the public and the 
environment from hazards associated with the site. The OSHA 
hazardous waste operations standard, 29 CFR 1910.120, stipulates 
that such a plan will include the following items: a site map, 
identification of site work zones, a description of site 
communications, the requirements for the use of the buddy system, 
safe work practices, and identification of the nearest medical 
facility. 

The SEP site is an access controlled site since the site is a 
storage and treatment area for hazardous and radioactive waste. 

The terms "site controlaa and aacontrolledll versus aluncontrolledla are 
used in this section in the context of hazardous waste sites. This 
OSHA terminology does not necessarily apply to the formal 
radiological definitions used in the Rocky Flats Plant production 
facilities. 

Activities conducted at the SEP site are also controlled by an EG&G 
Radiation Work Permit. EG&G also restricts any activity involving 
soil disturbance. Information required in the work permit includes 
job information, descriptions of hazards, radiation safety 
requirements, preparation for the job activities, approval 
signatures, and limits of the permit duration. Figure 5-1 is a 
copy of the work permit application. The non-radioactive safety 
requirements and methods of hazard control are to be detailed in 
the operations manuals, Operational Safety Analysis (OSA) or Job 
Safety Analysis (JSA) for the worksite. As specific operations and 
processes, and job tasks are developed, the hazards relative to 
health and safety protocols will be assessed and appropriate OSA 
and JSA prepared. 

The OSA is to be prepared whenever there is risk of serious injury, 
exposure to toxic or radioactive materials, etc. The difference is 
that a JSA is to be prepared for non-routine, or one-time 
operations involving hazardous work or exposure. 

Figure 5-2 illustrates the location of the SEP site with respect to 
the total Rocky Flats compound. Figure 5-3 provides a more 
detailed illustration of the SEP layout, and shows the exclusion 
zone (solar ponds), contamination reduction zone (pond berms), and 
support zone (areas surrounding solar ponds). 
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5.2 SEP SITE 

The SEP area is classified as a alRadiological Controlled Area" (in 
accordance with RFP Health & Safety Procedures Section 10.01) sfnce 
contamination levels are limited to less than 20 dpm/100 cm of 
removable alpha activity. Signs are to be posted around the entire 
area by EG&G to communicate this requirement. (see Figure 5-4). 
Radiological controls and administrative procedures are established 
by Radiological Engineering and implemented by Radiological 
Operations. 

5.2.1 SITE CONTROL FOR SPILLS 

A spill of pond sludge or related SEP materials will necessitate 
containment or remedial actions. Incidental releases that can be 
absorbed, neutralized, or otherwise controlled at the time of 
release by employees in the immediate area following procedures 
outlined in WO-3052, rework of Triwall Pondcrete Boxes, and 
WO-3053, Removal of Triwall Boxes from Storage Pads. Appropriate 
radiological postings will be erected by the EG&G RPT at the site. 
The exclusion zone will encompass a radius of sufficient distance 
from the product to allow for adequate materials handling and 
logistical needs prior to decontamination. The RPT shall establish 
a contamination reduction zone (CRZ), or corridor, immediately 
adjacent to the exclusion area. The CRZ will serve as the site for 
the decontamination of personnel and equipment when exiting the 
exclusion zone. The CRZ should be approximately 10' by 30' in size 
in order to facilitate adequate decontamination. The area beyond 
the exclusion zone and CRZ will serve as the support zone. Efforts 
must be taken to control the spread of fugitive dusts and vapors 
from spilled material. Such efforts may include the use of HEPA- 
filtered dry vacs or HEPA-filtered wet vacs, tarps, ttFloor-Dry@l or 
similar absorbent materials. 

Individuals involved in work within the exclusion zone will operate 
under the "buddy system1@. The term ttbuddytt is used by OSHA which 
implies the availability of an assigned worker to provide emergency 
assistance to a fellow worker/partner. Buddy teams working at the 
SEP site must maintain visual or audible communications. Both 
members of the team need not be in the exclusion zone at the same 
time, providing each member is wearing adequate personal protective 
equipment and could immediately assist each other if necessary. 
Site communications may consist of hand-held radios and on-site 
telephones. 

HNUS personnel will not clean up spills. Upon discovering a spill, 
HNUS will notify EG&G to immediately schedule EG&G personnel to 
respond to, and clean up the spill. For release or spill of any 
material that can not be absorbed, neutralized or otherwise 
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controlled at the time of release by employees in the immediate 
area, the HAZMAT team should be contacted at extension 2911. 

5.3 GENERAL OPERATING PROCEDURES 

Standard safety guidelines for On-site personnel are addressed in 
the HNUS document entitled "Health and Safetv Procrram Manuak". 
Work safety practices associated with materials handling are 
addressed in Section 7 of this document. 

The possession or consumption of food, drink, or tobacco products 
is prohibited within the confines of the SEP site. A break trailer 
is provided at the site for these activities. In addition, 
personal belongings shall be stored in the designated trailer. 
Individuals performing any task at the SEP site are required to 
wash hands before eating, drinking, smoking or leaving the site. 
Drinking water, and shower facilities shall be made available to 
site personnel prior to initiation of any operations at the site. 

PPE (Personal Protective Equipment) will be only used if 
engineering and administrative controls do not reduce worker 
exposures below RFP action levels. The effectiveness of control 
measures will be verified by measuring with real time monitors or 
other sample devices. 

EG&G will assign lockers to all HNUS field personnel. HNUS 
personnel involved in hands-on operations will dress out in EG&G 
Level D gray overalls prior to going to the solar pond area. This 
attire will be supplemented as necessary with modified Level D, or 
Level C. At the conclusion of the work day, HNUS personnel will 
remove EG&G supplied clothing and shower before dressing out in 
street clothes. 

5.4 COMMUNICATIONS 

Communications are available to the unit operators through the use 
of hand-held radios and telephones. A EG&G public address system 
is available throughout the pad for on-site communications and 
emergency notifications. See also Section 13 of this document. 

5 . 5  SITE ADMITTANCE 

The SEP area will be posted as an area in which workers are 
required to have specialized training. A s  defined in Section 11, 
either 24 or 40 hours of hazardous waste site training (HAZWOPPER) 
training is required to access the I'Restricted Area" (see Figure 
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5-4). Access will be denied to workers who do not have a verification of required training. 

In order for visitors to gain access to the site, they must obtain 
a dosimeter from the EG&G Dosimetry Department in Building 123; 
register on site with the site Operations/Maintenance Supervisor; 
be shown the site health and safety plan; be given a basic building 
indoctrination; be escorted while on site by a person with a 
minimum of 24 hours of hazardous waste site training and 
radiological worker training;rsign in and sign out on the 
Radiological Work Permit; and will only be allowed to enter areas 
where there is no reasonable possibility for exposure to safety or 
health hazards. 
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Figure 5-1 
(continued) 
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Figure 5 - 4  
POSTING FOR RADIOLOGICALLY CONTROLLED AREA 
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5/ CONTROLLED AREA 

EXIT REOUIREMENTS 
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r 
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I 
r IF CONTAMINATION IS OETECTED I 

FOLLOW THE DIRECTION OF THE RPT.. . 
L 1 

\ WASH HANDS AFTER LEAVING AREA 1 

9.fB 

Radioloqicallv Controlled Area Entrance 
(Attachment 9 .1A)  shall be posted at the normal 
entry to a temporary RCA to define access 
control, due to the presence or anticipation of 
radiation, contamination and/or the potential 
for radioactive material release. 
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SECTION 6 . 0  PERSONNEL PROTECTION 0 
This section describes the administrative and engineering controls, 
and personnel protective equipment that will be required for the 
solar pond processing activities. 

6.1 ADMINISTRATIVE CONTROLS 

Administrative controls include medical monitoring and training. 
All personnel will be medically certified and will have a current 
respirator fit test. These individuals will have completed 
appropriate 1910.120 training and will be current with respect to 
the 8-hour annual refresher training. They will have read the SEP 
Health and Safety Plan and will have received appropriate EG&G 
training as described in Section 11 of this document before 
beginning work on the site. 

As discussed in the risk analysis and hazard assessment section of 
this health and safety plan, the pathway for inhalation of and skin 
contact with solar pond water and sludge can result from splashing 
and spray. This activity is aggravated at increased wind 
velocities. Therefore, work will cease and the pond area will be 
evacuated when the wind speed reaches a sustained 15 miles per hour 
to minimize accidental exposure to splashing and wind-blown spray. 

, No eating, smoking, drinking, or chewing will be allowed during 
solar pond sampling activities. 

6.2 ENGINEERING CONTROLS 

Equipment design and construction will incorporate features for 
workers and environmental protection. DOE directives and RFP 
policy dictate that radiation exposure in the workplace should be 
reduced to levels as low as reasonably achievable (ALARA) through 
facility design and control. Release of airborne radioactive 
materials is to be avoided through design, typically confinement 
and double HEPA (High Efficiency Particulate Air) filtration 
ventilation systems. 

Field operators will be physically isolated from pond material 
since they will use a remotely controlled dredge to remove material 
from the ponds. HNUS operators will not actually be on the ponds. 
The trashscreen and trashbox will be enclosed to control splashes 
and leaks. Double-wall piping designs will be utilized, with 
appropriate leak detection systems, to minimize the likelihood of 
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any spills and leaks in the process area. Operating equipment will 
be constructed on skids with appropriate spill containment pans, or 
otherwise located within the pond bermed area so that any spills 
will be contained within the pre-existing berms. Tanks will be 
constructed with secondary containment and leak detection systems. 
During operations, EG&G will provide monitoring for airborne and 
surface radioactivity. 

6.3 PERSONAL PROTECTIVE EOUIPMENT (PPE) 

6.3.1 INTRODUCTION 

Standard procedures for the selection, inspection and use of 
personal protective equipment (PPE) at the SEP site are addressed 
in this section. The criteria used to determine appropriate levels 
of protective equipment include the work being conducted; potential 
chemical, radiological and mechanical hazards at the site; 
availability of monitoring data; effectiveness of engineering 
exposure controls; and applicable regulations. 

A variety of federal agencies dictate the need for PPE at hazardous 
waste sites and RCRA Treatment and Storage facilities. Among these 
agencies are OSHA, EPA, and DOE. Table 6-1 lists the specific OSHA 
standards which impact the manufacturing, selection, and use of 
PPE. The specific PPE requirements will be determined for each 
operational task. 

The actual selection of PPE is a complex matter which must be 
evaluated by the Occupational Safety,,Radiological Engineering and 
Industrial Hygiene specialists. Any deviation from the protocols 
established in this document must be approved by EG&G and HNUS H & S  
supervisors prior to beginning any operations at the site. 

The PPE program must also be reviewed and/or revised if: 

0 Significant changes are made to site structures or operations. 

0 Air monitoring results indicate an increase above or decrease 
below those readings considered characteristic of the 
operation. 

0 Employees note a change in odors, dust generation, skin or 
respiratory irritation. 

0 A spill occurs. 

0 Or otherwise at least annually. 
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@ PPE (Personal Protective Equipment) will be used if engineering and 
administrative controls do not reduce worker exposures below RFP 
action levels. The effectiveness of control measures will be 
verified by measuring with real time monitors or other sample 
devices. 
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TABLE 6-1 

OSHA STANDARDS FOR USE OF PPE 

29 CFR Part 1910.132 41 CFR Part 50-204.7 General 
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6.3.2 GENERAL APPLICATION OF PPE 

The use of PPE is required when engineering and administrative 
controls are insufficient to prevent all exposures to hazardous 
chemicals and radioactive materials, or to enact ALARA policy. It 
is anticipated that all personnel assigned to the site will be 
required to wear PPE. Therefore, all personnel must be trained in 
the proper inspection and use of PPE before initiating work on the 
site. 

All site field personnel must have a medical "fit for duty" 
clearance by a competent occupational health physician which is 
current. PPE may not be used if the medical clearance is expired. 
Personal protective equipment (PPE) is required for the solar pond 
site to keep exposures to hazardous chemicals and radionuclides 
that are present in solar pond water and sludge at ALARA levels (as 
low as reasonably achievable) per DOE orders. The ALARA order and 
hazard assessment and risk analysis in Section 3 of this document 
requires Level D protection for routine operations activities that 
will be supplemented with modified Level D, or Level C, as needed. 
The latter Levels will be needed if there is a potential for 
unexpected inhalation of or contact with radionuclides or hazardous 
chemicals. All field personnel and supervisors will have received 
OSHA training in the inspection and proper use of PPE. Personnel 
required to wear an EG&G respirator will have completed the EG&G 
respirator indoctrination and have an EG&G fit test, per Section 0 11.0 of this document. 

EG&G will assign lockers to all HNUS field personnel. HNUS 
personnel involved in hands-on operations will dress out in EG&G 
Level D gray overalls prior to going to the solar pond area. This 
attire will be supplemented as necessary with modified Level D, or 
Level C. At the conclusion of the work day, HNUS personnel will 
remove EG&G supplied clothing and shower before dressing out in 
street clothes. 

The items of PPE that will be worn while performing duties at the 
SEP site are listed in Table 6-3. The dressout procedure that will 
be followed for operations activity is shown in Table 6-2. 
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0 Don EG&G gray coveralls (and underwear, if X X X 
needed), and safety ehoes or boots 

0 Don boot covers X X 

0 Don safety glasses and hard hat (if needed) X2 X2 X’ 

Obtain chemical resistant outer gloves for wet X X 
product handling, or douple surgical gloves 
for dry product handling 

two pairs of surgical gloves 

coveralls 

boot covers 

0 Don Saranex or Tyvek overalls as necessary and X X 

0 Tape outer surgical glove to Saranex or Tyvek X X 

0 Tape Saranex or Tyvek to Oak Ridge (plastic) X X 

0 Don respirator X 

0 Don cotton hood X 

0 Tape respirator/hood interface X 

0 Check respirator fit X 

0 Tape outer gloves to Saranex or Tyvek XI X 

0 Chemical Resistant Goggles and Face Shield X 

0 Leather Gloves X 

I 
As required when assisting personnel in decontamination, or as specified 
in OSA or JSA. 

2 This requirement for safety glasses may be waived when full-face 
respirators are worn; and for hard hats when head protection is not 
needed. 

Glove choices may include Viton, Nitrile, Polyvinyl chloride, Butyl, or 
Neoprene. 

3 

If the weather is cold, Butyl and Neoprene are better choices. 
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BEAD 

E Y E h F b C E  

WBOLe BODY 

APlKm 

BAAD -GlOVes  
- GlOVes 
- G l o v e s  

FOOT -Boots  
- Boots 
- Boots 

- 
Aw - Reg. Pres. 

- 0n.U F a c e  

cABz/cAnxsTml 

KILL PACE 

(x) Inuer - L a t e x  Sursicnl (x) Inner - L a t a x  Suruicnl 0 
(x) h e r  - L a t a x  & Vi* (x) Inner - L a t a x  &Vi- 0 
(x) O u t e r  - e.&. B u t y l . L e a t h e r  (x) O u t e r  - e . ~ .  B u t y l .  L e a t h e r  (x) 

(x) Safety Shoes with Covers (x) Safety Shoes with Covers ( ) Safety Shoes 
0 0 0 
0 0 0 

0 
I .  

0 
0 

0 

(x) CSA U t r a t w i n :  or Rorth 
76000A 

(x) Jm) TC-2lC-155: TC-2%-152 
JRorth) TC-21C-152 or 
TC-2%-215 

0 

0 0 

0 , .  0 

0 

0 0 

0 

0 

0 

0 

(XI Tether Safety L i n e  

(x) tether Safety L i n e  
0 

0 

(x) Tether Safety L i n e  

(x) L i f e  Resenmrs Will be Worn 
by Ssmplina Pernormel In  
B o a t  0 

(x) Portable Badio 

(XI B o a t  Will H a w  Positive 
Flotation 

(x) Portable Radio 

(x) B o a t  w i l l  Eave  Positive 
Flotaticm 

(x) Portable Radio 

(x) Boat Will Eaee Positive 
F l o t a t i o n  

B M x  (x) Bar L i n e  to Shore (x) Ba L i n e  to Shore (x) Bar L i n e  to Shore 

(1) Snfety shoes will be worn in the SEP area. (3)  In Posted lroiae Areas. 

Rot generally required than f d - f a c e  respirator is used. (4 )  m a  ca r t r ike  required than wort- w i t h  s d t c r e t a  
rtuid. 0 
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Workers required to use modified Level D, or Level C PPE must do so 
in buddy teams. The teams arc responsible for :he inspection of 
each others' equipment during donning and duririg field use. An 
inspection checklist is presented in Table 6-4. 

Workers experiencing any unusual symptoms of fatigue, dizziness, 
high body temperature, skin or respiratory irritation should 
immediately withdraw from the work area and be monitored by a 
itadiological Protection Technologist. The employee should notify 
his/her supervisor, and the incident should be reported immediately 
by the supervisor to the HNUS H&S Supervisor. 

Table 6-5 lists the protective clothing requirements for PPE levels 
C and D. These may be the clothing requirements, depecdent on the 
work activity. PPE may be modified by the Health & Safety 
disciplines. 
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TABLE 6-4 
GENERAL PPE INSPECTION  CHECKLIST^ 

I. CHEMICAL RESISTANT 

BEFORE USE: 

CLOTHING 

e 

e 

Determine that Lie cloth,ng material is correct for the 
specific task at hand. 

Visually inspect for: 

- imperfect seams - non-uniform coatings - tears - malfunctioning closures 
Hold up to light and check for pinholes. 

Flex product: 

- observe for cracks - observe for other signs of shelf deterioration 
If the product has been used previously, inspect inside and 
out for signs of chemical attack: 

- discoloration - swelling - stiffness 
DURING THE WORK TASK, PERIODICALLY INSPECT FOR: 

e Evidence of chemical attack such as discoloration, swelling, 
stiffening, and softening. Keep in mind, however, that 
chemical permeation can occur without any visible effects. 

e Closure failure 

e Tears 

e Punctures 

e Seam Discontinuities 

(1) Specific procedures recommended by equipment manufacturers 
should be followed. 0 
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11. GLOVES 

BEFORg USE, pressurize glove to check for pinholes. 
glove to check for pinhole leaks. 

Blow into 

111. AIR-PURIFYING RESPIRATORS 

0 

8 

0 

Inspect air-purifying respirators: 

- before each use - after each use 
Check material conditions for: 

- signs of pliability 
- signs of deterioration - signs of distortion 
Examine cartridges or canisters to ensure that: 

- they are the proper type for the intended use - the expiration date has not been passed - they have not been opened or used previously 
Check face shields and lenses for: 

- cracks - crazing - fogginess 
Perform positive and negative pressure tests prior to use 
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6.3.3 GENERAL DUTY PPE FOR VISITORS a 
Workers and visitors at the site who do not handle waste, products, 
or related equipment may use the following PPE: 

0 Class 1 Eye Protection, 

0 Safety Shoes (if working in area), and 

0 Hardhat (in posted areas). 

0 Dosimeter 

6 .3 .4  PPE REQUIREMENTS FOR ON-SITE CLEAN UP 

The PPE requirements for spill clean-up crews should be determined 
by evaluating the materials associated with the waste at the site 
and the inherent risks associated with the materials. The actual 
selection of PPE is a complex matter which must be evaluated by the 
EG&G and HNUS H&S supervisors. 

6.3.5 RE-USE OF PPE 

Respirator cartridges have a full shift service life, providing 
they are not saturated with moisture, breathing resistance is not 
excessive, and chemical odors are not detected. Authorization for 
cartridge re-use must come from H&S supervision. Workers are not 
authorized to change cartridges. ,They must be sent back to the 
Plant laundry where Laundry personnel are authorized to change 
cartridges. Respirators can be sent back to the Laundry as often 
as is needed by the worker. However, the respirator should go back 
for servicing by the Laundry at least every 30 days. 

Respirators should be wiped clean by site personnel as needed. 
They must be stored in a plastic bag with the cartridge side down. 
The respirator should be placed so that distortion of the facepiece 
does not occur. Hardhats, safety glasses and safety shoes may be 
wiped clean as necessary, and re-used unless informed otherwise by 
radiological, or health and safety specialists. 

Disposable clothing items are to be discarded after use in 
appropriate waste containers. Non-disposable clothing is to be 
placed in appropriate receptacles at the shower/locker facility for 
subsequent cleaning by the plant laundry. 
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LEVEL OF 
PROTECTION 

C 

D 

TABLE 6-5 
CRITERIA AND LIMITS OF PROTECTION FOR PPE LEVELS C AND D 

- - 

RECCWENDED: 
Full-face piece, air-purifying, 
canister-equipped respirator. 
Chemical-resistant clothing 
(coveralls and long-sleeved jacket; 
hooded, one or two piece chemical 
splash suit: disposable chemical- 

Inner and outer chemical-resistant 
gloves. 
Chemical-resistant safety boots1 
shoes. 
Hard hat. 
Two-way radio commmications. 
Splash resistant clothing (Tyvek) 

OPTIONAL: 
Disposable boot covers. 
Face shield. 
Escape mask. 
Long cotton underwear. 

resistant one-piece suit). 

REcawENDED: 
Coveralls. 
Safety boots/shoes. 
Safety glasses or chemical splash 

Hard hat. 
gO&gleS. 

PRDTECTION PROVIDED 

A lower level ' 

respiratory 
protection than 
Level 8 ,  but the 
same level of akin 
protection since 
the atmospheric 
contaminants, 
splashing liquid, 
or other direct 
contact will not 
adversely affect, 
or be absorbed 
through exposed 
skin. 

No respiratory 
protection. 
Minimal skin 
protection. 

OPTIONAL: 
Gloves. 
Escape Mask. 
Face rhield. 
Disposable coveralls (TyveklSaranex 
or aprons) 
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The atmospheric contaminants. 
liquid splashes. or other 
direct contact will not 
adversely affect any exposed 
skin. 
The types of air contaminants 
have been identified, 
concentrations measured, and 
a canister is available that 
can remove the contaminant. 
All criteria for the use of 
air-purifying respirators are 
met. 

~~ 

The atmosphere contains no 

Work functions preclude 
known hazard. 

splashes. immersion, or the 
potential for unexpected 
inhalation of or contact with 
hazardous levels of any 
chemicals. 

LWTINQ CRITERIA 

Atmospheric 
concentration 
of chemicals 
must not exceed 
IDEL levels. 
The atmosphere 
must contain at 
least 19.5 
percant oxygen. 

The atmosphere 
must contain at 
least 19.5 
percent oxygen. 
Coveralls 
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SECTION 7.0 MATERIAL HANDLING PROGRAM 0 
7.1 HAZARDS 

Hazards associated with materials handling during operation of the 
SEP site are identified below. After more information becomes 
available for equipment design, layout, and construction, more 
specific materials handling precautions will need to be identified 
through the OSA or JSA procedures. The potential for personnel 
injury during SEP site operations may be related to the following 
operations or processes: 

e Truck, crane and forklift operations 

e Moving and unloading equipment on trailers 

e Handling equipment in containers, and removing packaging from 
the equipment 

e Use of slings and/or pry bars to handle and move equipment 

e Use of hand tools for unloading equipment and equipment 
adjustments during operations and maintenance 

Operating the mixers and other equipment with moving parts 

e Use of ladders and/or platforms 

e Slippery (icy) conditions on ladders, platforms, equipment, 
roadways, and ponds 

e Use of reclaim equipment with powered motors, and suction 
hoses 

e Operating electric powered motors, especially under moist, or 
wet conditions 

e Removing material from the trashscreen and trashbox 

e Flushing equipment on ponds with pressurized water system 

Personnel injury could be caused by falls while operating during 
windy conditions or when ice or snow conditions exist. Injuries 
from falling boxes or crates are always possible during handling 
operations that involve the use of forklifts, trailers, or lifting 
slings. Cutting injuries may occur through careless handling or 
improper use of cutting tools. 
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7.2 ACCIDENT PREVENTION 

The following are suggestions for preventing personnel injury 
during materials handling. 

Identify and post hazardous work areas. 

Do not enter hazardous work areas unless required by your job 
duties. 

Use safety equipment to limit hazards. 

Know the location of emergency and safety equipment including 
eye wash stations, safety showers, fire extinguishers, and 
telephones in the work area. 

Wear appropriate personal protective equipment (protective 
clothing, gloves, hardhats, eye protection, respiratory 
protection, safety shoes, etc.) as noted in Chapter 6 of this 
plan. 

Do not operate a forklift or hoisting and rigging equipment 
without proper training and current license. Learn crane 
operating limits, and do not lift loads over personnel. 

If ground is snow-covered or icy, suspend unloading, moving, 
and other forklift and vehicular operations. Upon approval, 
commence operations under the direction of health and safety 
representatives. Prerequisites for approval may include 
removal of snow or ice, spreading of sand and/or salt, and use 
of proper vehicle equipped for snow. 

Prevent use of defective equipment by visual examination of 
equipment for wear and tear before use, according to 
applicable health and safety guidelines. 

Use only properly grounded electric power tools, lighting, and 
equipment, according to health and safety guidelines. This 
might include proper grounding, double-insulated tools, or 
ground-fault circuit interrupters (GFCI's). 

Use proper lighting during night operations, especially to 
prevent slip, trip, and fall hazards due to improper lighting. 
This may require special equipment and approvals from health 
and safety representatives. 

Maintain dry surfaces when working with electricity. Turn off 
electric power service to prevent energizing potentially 
hazardous (e.g. wet) areas 
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Maintain the work area in a neat and orderly condition, and in 
accordance with the building housekeeping plan. 

8 Return all tools, equipment, and supplies to their proper 
place after use. 

8 Be familiar with the operation of equipment including pumps, 
material handling equipment, motors, mixers, tanks and related 
power supply systems. 

8 Maintain familiarity with health and safety procedures. 

8 Complete and understand all applicable health and safety and 
related plant training courses. 
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SECTION 8.0 DECONTAMINATION 

8.1 INTRODUCTION 

The objectives of decontamination are to remove hazardous 
substances from workers and equipment; to assure compliance with 
DOE order 5480.11 and OSHA standards (29 CFR, 1910.120); and to 
preclude the occurrence of related adverse health effects. This 
chapter specifies decontamination techniques for the SEP site. 

The principal health effects which could be associated with 
inadequate decontamination procedures at the SEP site include skin 
irritation as a result of contact with high pH water from 207C; 
exposure to small quantities of mixed solvent vapors and/or cyanide 
compounds by inhalation and through the skin; and inhalation and/or 
spread of radiological materials. Proper decontamination is also 
an important means of public health protection through the 
isolation of contaminants to prevent radioactive materials from 
being carried off-site to one's residence or other facilities. 

Decontamination procedures will differ slightly between the 
stabilization operations based on the amounts of contaminants 
identified, the actual processes used, and the mobility of the 
contaminants. 

8.2 COMMON PROCEDURES FOR SEP AREAS 

Reusable items will be monitored for radiological contaminants and 
visual contamination to verify that they have been adequately 
decontaminated. The absence of radiological contamination is 
defined as less than or equal to that for an uncontrolled area per 
Table 10-3 as measured with radiation survey instruments capable of 
detecting these levels. Disposable products shall be contained in 
drums or crates as hazardous waste, or restricted to the exclusion 
zone. 

Reusable products may be cleaned in the CRZ (contamination 
reduction zone) and dried on-site for re-use at a later time. No 
material may exit the exclusion zone before being either 
decontaminated and verified as such or contained. Respirators will 
be returned to the Plant Laundry for cleaning every 30 days or as 
needed. 

All wash solutions used for decontamination shall be contained in 
tubs, pans or drums, and returned to the appropriate pond (or 
clarifier) and used as process water for the mixing of future 
batches of concrete half-crates. Containers will be designated for 
process waste and used for no other purpose. a 
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The actual removal of PPE within the CRZ shall consist of the 
following protocol: 

1. Remove visible debris or liquids on PPE with disposable 
towels. 

2. Remove tape 

3. Remove outer boot covers 

4. Remove outer gloves 

5. Remove or cut off disposable coveralls and disposable Oak 
Ridge (plastic) boot covers (if utilized) 

6. Survey for radiological contamination, before stepping out of 
the CRZ into the clean area 

7. Remove mask, wipe off with 

8. Remove inner gloves 

Be certain to roll coveralls 
contamination. 

disposable towels 

off inside out to prevent skin 

0 All equipment (decontamination process, and sampling) will be 
subjected to smear sampling by t ,e RPT to confirm the effectiveness 
of radioactive decontamination. All contaminated disposable 
sampling and decontamination equipment, will be segregated into 
like materials (e.g., PPE, equipment, etc.) and placed into a clear 
plastic trash bag (provided by EG&G). The bag will be sealed with 
tape, labelled as solar pond sampling waste and a date put on the 
label. The bagged solid wastes will be drummed and managed by EG&G 
waste operations personnel, by IDC code. 

8.3 PREVENTION OF CONTAMINATION 

Workers shall minimize contact with potentially contaminated 
products. Minimization efforts shall include: 

e Avoiding stepping into product unnecessarily 

e Covering instruments and tools and work area floor with 
plastic when possible 

0 Utilizing engineering controls to the extent possible to 
prevent/control dust emissions 

0 Minimizing splashing 

m e  Controlling access points 
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0 Keeping area clean and removing spilled material promptly 

0 The use of equipment and tools to minimize contact with the 
materia 1s 

0 Use of RFP lockers, change rooms, and clothing 

0 Mandatory showers at the end of the work shift for field 
personnel 

8.4 DECONTAMINATION EOUIPMENT 

Table 8-1 describes suggested equipment and supplies for On-site 
decontamination. 

8.5 EOUIPMENT DECONTAMINATION 

Small tools, instruments, and other pieces of equipment are to 
remain within the conramination reduction zone until they are 
adequately cleaned and confirmed to be free of radiological 
contamination (Table 10-3, Uncontrolled Area alpha and beta/gamma 
radiation contamination control limits) and visible residual 
contamination. Small items should be cleaned with dry wipes if 
possible to facilitate the alpha survey necessary for 
decontamination verification. 

Large pieces of equipment such as forklifts will be frisked with 
radiation survey instruments and dry wiped as needed to meet 
radiological decontamination standards. Such equipment should be 
rinsed with clean water and/or steam and inspected by the RPT prior 
to being transferred from the pad. Equipment leaving the 
Controlkc? Area will be monitored as stipulated in EG&G - Rocky 
Flats procedures HSP 18.10. 

Equipment decontamination will be conducted in Level C or modified 
Level D PPE. 
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TABLE 8-1 

EQUIPMENT FOR DECONTAMINATION OF PERSONNEL AND 
PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT 

e 

e 

e 

e 

Drop cloths of plastic or other suitable materials on 
which heavily contaminated equipment and other protective 
clothing may be deposited. 

Soap solution to remove contaminants. 

Plastic wash tub for cleaning small items. 

Long-handled, soft bristled brushes to help wash and 
remove contaminants from equipment. 

Kimwipes for wiping protective clothing and equipment. 

Lockers and cabinets for storage of decontaminated 
clothing and equipment. 

Metal drums or plastic bags for solid waste (e.g., used 
Kimwipes). 

Collection containers, such as large plastic bags, drums, 
or suitably lined trash cans for storing disposable 
clothing and heavily contaminated personal protective 
clothing or equipment that must be discarded. 

mergency shower in Pennacon units and personnel shower 
facilities. 

Soap or wash solution, and disposable or cleaned towels, 
for the change room showers. 

Lockers or closets for clean clothing and personal item 
storage. 
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SECTION 9.0 MEDICAL SURVEILLANCE 

9.1 INTRODUCTION 

The medical surveillance requirements of the OSHA standards (29 
CFR, 1910.120(f)) provide the framework for a medical monitoring 
program for workers in hazardous waste and emergency response 
operations. The standard includes provisions for baseline, 
periodic, and termination medical examinations to monitor for 
potential exposures to hazardous material. 

In general, the principal objectives of the medical surveillance 
program are to: 

a Provide respirator certification as required under 29 CFR 
1910.134 

a Determine an individual's ability to perform work while 
wearing protective equipment 

a Assist in evaluating the adequacy of the personal protective 
equipment prescribed. 

a Establish a physiological baseline necessary to assess the 
degree and/or effects of exposure to hazardous materials 

a Provide data for future epidemiological studies and 
evaluations 

9.2 FREOUENCY OF MEDICAL EXAMINATIONS 

Subcontractors meeting the requirements of 29 CFR 1910.120(f) and 
RFP employees assigned work at the SEP site must undergo a baseline 
medical examination prior to initiating On-site activities. After 
the initial exam, employees must have a follow-up medical exam at 
least once a year; an attending physician may suggest a shorter or 
longer interval, but not in excess of two years. 

RFP employees and subcontractors must also receive a medical 
examination as soon as possible if the employee is injured or 
becomes ill from exposure to hazardous substances on site or during 
an emergency; of if the employee develops signs or symptoms that 
indicate a possible overexposure to hazardous substances. All 
potentially exposed employees must be trained to recognize symptoms 
such as dizziness or skin rash that may be indicative of an 
exposure. 
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When a worker is reassigned and will no longer be exposed to 
hazardous substances or terminates employment, a final medical exam 
is required if the employee has not had an exam within the past six 
months. 

The Occupational Health Director or the subcontractor's medical 
director may elect to have examinations, consultations, and/or 
testing conducted on a more frequent basis. Such a decision may be 
based on one or all of the following factors: 

0 Chemical or physical agents employees may be exposed to while 
working in or around the site (See Section 3.0 "Hazard 
Assessment") 

0 Concentration(s) of chemicals determined during area and/or 
personal air monitoring 

0 Health effects experienced by employees that may be associated 
with hazards at the site 

0 Acute exposure(s) as a result of an emergency 

9.3 CONTENT OF MEDICAL EXAMINATIONS 

The content of the medical examination will be determined by the 
subcontractor's medical advisor with input from the RFP Medical 
Department, and may include the following key elements: 0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

A complete occupational and medical history emphasizing those 
signs and/or symptoms associated with exposure(s) to the 
hazardous materials 

Baseline bioassay of Radioisotopes 

Smoking history 

Chest X-Ray 

Pulmonary function test (PFT) 

Electrocardiogram (EKG) 

Blood test and analysis for metals 

Urine test and analysis for metals 
Liver function test 

Examination of eye, nose, and throat 
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0 Examination of the nervous system 

Examination of the spine and other musculoskeletal system 

0 Audiogram 

Pulse rate 

Body temperature 

The examining physician will provide a written opinion of the 
employee's ability and fitness to perform the required job task(s) 
and wear a respirator. The physician will take into consideration, 
among other factors, the fact that the employee may: 

0 Experience hot and cold temperature extremes as a result of 
environmental conditions and/or wearing protective clothing 

0 Exert themselves physically as a result of performing the 
required job tasks 

0 

The content of the follow-up examination and employee termination 
examination will be determined by the attending physician, with 
consideration given to making comparisons to previous data; 
detecting early signs of adverse health effects; and facilitating 
protective measures. 

Wear a respirator when required 

0 

9.4 AVAILABILITY OF SERVICE 

The Occupational Health Department is located in Building 122. The 
full staff is on duty from 7:30 a.m. to 4 : O O  p.m. Monday thru A 

Friday. The registered nursing (R.N.) staff is on duty from 6:30 
a.m. Monday through 1O:OO p.m. Friday. A physician and a nurse are 
always on call for an emergency during off hours. Weekend coverage 
(Friday 1O:OO p.m. through Monday 6:30 a.m.) is provided by 
emergency medical technicians (EMTs) . They can be contacted at 
Extension 4336 and will meet employees and subcontractors in the 
Occupational Health Department or respond to the site of any 
emergency. 
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@ 9 . 5  TRANSPORTATION FOR MEDICAL REABONS 

Transportation will be arranged (if it is medically safe as 
determined by the Occupational Health Staff) either to their home 
or to an appropriate medical facility as described below: 

a For an emergency, call x 2911. EG&G Rocky Flats Medical/EMTs 
will determine the appropriate mode of transportation for 
illness/injury requiring air or ground ambulance transport. 
Figure 9-1 shows the location of the Rocky Flats Plant Medical 
Facility at Building 122. Figure 9-2 shows the location of 
St. Anthony's Hospital North (2551 West 84th Avenue, 
Westminster, CO, 303/426-2151), which handles Rocky Flats 
Plant emergency cases. 

0 Persons with minor injuries may be transported to the RFP 
clinic in Building 122 for treatment. 
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Location of Rocky Flats Plant 

Medical Facility at Building 122 
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0 For a non-emergency, if there is no medical necessity for 
ambulance transport, supervisors will be asked to arrange off- 
site transportation, if any. 

In an incident where a worker is injured and requires non-ambulance 
transport home or to an off-site medical facility, the supervisor 
or designee shall accompany that person as a representative of HNUS 
and be available to interface with medical providers, the Company 
(HNUS) personnel, and family members (as necessary), and to provide 
further transportation for the employee as appropriate. 
Supervisors unable to arrange transportation on weekends or during 
night work, should contact the Shift Superintendent (RFP Emergency 
Coordinator) for assistance at Extension 2914 (or the emeruencv 
Extension 2911). 

9.6 MEDICAL RESTRICTIONS 

The attending physician has the responsibility of assisting 
management in ensuring the placement of employees in work 
situations that will not create undue hazard(s) to the individual, 
co-workers, plant facilities, the public, and the environment. 

9.7 SUPERVIBOR'S RESPONBIBILITY 

The supervisor has several responsibilities pertaining to medical 
surveillance. Some of these responsibilities are: 

0 Confirming through the Health & Safety Supervisor that 
employees are fit and do not have restrictions that will 
interfere with their job performance 

Recognizing signs or symptoms of xer-exposure to chemicals or 
heat stress 

0 

0 Sending employees for a work restriction re-evaluation 
(coordinated through the Health & Safety Supervisor) if there 
has been a change in the employees physical or mental 
condition 

0 Consulting personnel files regarding employee restrictions 
prior to placing a job applicant in a vacancy 
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9 . 8  EMPLOYEE'S RESPONSIBILITY 

Medical surveillance is not only the responsibility of the 
attending physician, health & safety staff, and supervisors, but is 
also the responsibility of each employee. Employees have 
responsibilities similar to the supervisors in this area; some of 
these responsibilities are: 

e Advising their supervisors of any physical or mental 
conditions which could affect work performance 

Recognizing some of the easily detectable signs of symptoms of 
over-exposure to chemicals or heat stress 

e Reporting all occupational injuries or illnesses immediately 

0 Reporting to the Health & Safety Supervisor for coordination 
with the EG&G Occupational Health Department to have . 
limitations verified or restrictions imposed (Restrictions 
recommended by an off-site physician must be presented in 
writing to the Occupational Health Department) 

0 Reporting to the designated location for medical re-evaluation 
as scheduled 

@ 9.9 WORK PRACTICES 

Work assignments may require temporary or permanent modification of 
job duties based on physical, mental, and environmental factors. 
The attending physician will perform a medical assessment; and 
communicate the need for medical restriction in writing to the 
Health & Safety Supervisor. 

9.10 MEDICAL RECORDS 

All medical information will be included in the individual's 
confidential medical file, including laboratory reports, EXG 
reports, X-Ray reports, health histories, physical examinations, 
letters, and reports from the employee's personal or referral 
physician. A physician's fit-for-work statement will be maintained 
in the field office as verification of compliance with OSHA 
regulations, and to verify an individualls suitability for assigned 
work duties. 
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9.10.1 RELEABE OF MEDICAL RECORD8 AND MEDICAL INFORMATION 

The personal medical information obtained through the HNUS medical 
surveillance program shall be treated as strictly confidential, and 
may be released only through adherence to the HNUS corporate 
guidelines. 

Consistent with this policy, all personnel will be requested to 
complete a "Medical Record Release Authorization" form and submit 
it to the examining physician with a completed medical history 
questionnaire at the time of the exam. With this release, the 
examining physician will be able to inform each employee and 
project management of an individual's physical status and ability 
to perform assigned job tasks on the project site with or without 
any specified work restrictions. 

SECTION 10.0 HEALTH h SAFETY MONITORING 

10.1 INTRODUCTION 

The health and safety monitoring procedures associated with site 
operations include those for chemical contaminants and for 
radiological contaminants. The objectives of the monitoring 
program are: 

0 To characterize any dust, mist, fumes, gases, and vapors 
present in work areas and immediately outside the perimeter of 
the site 

0 To acquire sufficient quantitative data which will be used to 
determine appropriate levels of personal protective equipment 

0 To identify conditions that may be immediately dangerous to 
life or health 

By contractual agreement, EG&G will provide radiation monitoring, 
and health hazard monitoring. EG&G health and safety organizations 
are also charged with definition of health hazards. Identified 
hazards will be controlled by the coordinated efforts of EG&G 
operations and health and safety staff, the HNUS Health & Safety 
Supervisor and Operations/Maintenance Supervisor. 

10.2 CHEMICAL RELATED AIR MONITORING 

10.2.1 BAMPLING BTRATEGY 

Breathing zone samples will be collected from workers - .  .th the 
maximum potential for exposure to airborne materials. 
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10.2.2 MONITORING 

Based on waste materials analyses, sampling during related 
operations, and industrial hygiene references and regulations, 
personnel breathing zone samples of the following compounds will be 
evaluated: 

a Inoraanics: 

Hydrogen Cyanide (may occur if 207C Pond materials are acidified) 
Hydrogen Sulfide (may occur if ponds are in an anaerobic state) 

0 Metals : 

Arsenic 
Cadmium 
Chromium 
Nickel 
Silver 
Lead 

a Oraanics : 
. 

Total volatile organic compounds 
Tetrachloroethene 
2-Butanone (Methyl Ethyl Ketone) 

a ResDirable and Total Dust 

Other compounds may be monitored based on continuing 
evaluation by EG&G Industrial Hygiene and HNUS Health & Safety 
Supervision. 

Noise exposure will also be evaluated through area noise 
surveys, and personnel noise dosimetry. 

10.2.3 PROCEDURES 

Personnel breathing zone sampling will be in accordance with 
provisions set by the Occupational Safety and Health Administration 
(OSHA) and the National Institute for Occupational Safety and 
Health (NIOSH) . 
Employees will be notified of air sampling results in a timely 
manner. 

Area and personal monitoring for compounds listed above will be 
performed at the start of operations, and on a regular basis 
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thereafter until a sufficient number of samples are collected to 
establish exposure levels, followed by periodi: sampling as 
required. Initial sampling results will also a. used to re- 
evaluate personal protection equipment requirements. 

Table 10-1 lists the equipment and calibration requirements for 
sampling of the compounds listed above. Table 10-2 lists the 
permissible exposure limits and action levels for compounds which 
may be present at the site. 

10.3 RADIOLOGICAL MONITORING 

Radiological monitoring involves the detection and measurement of 
alpha, beta, and gamma radioactivity. Identified radionuclides 
include Americium 241; Plutonium 239; and Uranium 233, 234 and 238. 
The monitoring shall be conducted for airborne radionuclides and 
surface contamination. Surface contamination on equipment shall be 
monitored as stipulated in the EG&G Rocky Flats Radiological 
Operating Instructions Manual. 

10.3.1 RADIOLOGICAL DECONTAMINATION VERIFICATION 

All persons shall have a whole body alpha scan after having contact 
with radioactive materials, or prior to leaving a controlled area 
when deemed necessary by the RPT or Supervisor (s) . Self monitoring 
is acceptable; however, persons shall be monitored by a 
Radiological Protection Technician (RPT) prior to leaving a 
Contaminated Area. Alpha activity should be less than 250 cpm 
(using a Ludlum 12-1A or equivalent) or appropriate decontamination 
procedures will be followed (see Table 10-3). 

10.3.2 SURFACE RADIOLOGICAL CONTAMINATION SURVEYS 

Radiological Engineering is responsible for overseeing routine 
contamination surveys for the site to include the processing areas, 
equipment used on the pad, break trailer, the pad storage areas, 
and the change rooms. The frequency of such surveys is based on 
the judgment of the responsible Radiological Engineer. The 
specific methodologies associated with surface contamination 
surveys are described in the EG&G Radiological Operating 
Instruction (ROI) 3.1. Contamination control limits for alpha and 
beta/gamma surfice activity, as specified in the RC' are listed in 
Table 10-3. 
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Fixed air samplers consisting of airhead samplers will be used for 
process areas, tent, permacon and ambient air monitoring. 
Radiological Engineering will investigate the implementation of 
additional air monitoring techniques as they become available for 
use. The limits of acceptable airborne radiological particulate 
exposure are referred to as Derived Air Concentrations or DACs. 
The DAC's are for radioactive materials found in the SEP area are 
listed in Table 10-4. Should exposure exceed 10% of the DAC, Level 
C protection shall be required. The methodology of Routine Air 
Sampling is described in EG&G Rocky Flats Radiological Operating 
Instruction (ROI) 4.1. 
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Constant flow air 
sampling pumps 

TABLE 10-1 

SAMPLING INSTRUMENTATION 

Colorimetric tubes 
(Capable of 
detecting at least 
1/2 of the PEL and 
TLV) 

Photoionization 
detector (PID) 

Sound level meter, 
Noise dosimeter 

Hydrogen cyanide 
Ammonia 
Metals 
Organics 
Respirable dust 
Total Dust 
~ ~ _ _ _ _ _ _ _ _ ~  

Hydrogen sulfide 
Hydrogen Cyanide 
Organics as 
applicable 

Total volatile 
Organic compounds, 
and specific 
Organics, as 
applicable 

Noise 
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. .  . . . . . . . 

daily, before and 
after sampling 

NA 

daily, before and 
after sampling 

before and after 
use 



0 

Hydrogen Cyanide 

Hydrogen Sulfide 

Tetrachloroethene 

2-Butanone (Methyl Ethyl Ketone) 

Total volatile Organic Compounds 
(as isobutylene)' 

Total Dust 

Respirable Dust (as Quartz) 
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5 (STEL) 2.5 

14 7.0' 

170 85 

590 295 

--- 1-5 pp' 

10 5 

0.1 0 . 0 5  
1 

TABLE 10-2 

Chromium 

Nickel 

REV. 2 
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0.5 0.25 

0.1 0.05 

CHEMICAL PERMISSIBLE EXPOSURE LIMITS' 
AND 

LEVEL C ACTION LEVELS* 

Silver 

Lend 

0.01 0.005 

0.05 0.025 

IL Arsenic I 0.2 I 0.1 II 
0 .05  I 0.025 II 11 Cadmium 

All concentrations in milligrams per cubic meter (mg/m') unless otherwise indicated. 

I PELS from OSEA 1910.1000; TLVs from ACGIH "Threshold Limit Values and Biological Exposure Indices for 
1991-1992. 

1 
Calibrated for isobutylene (or other organic vapor as identified by E W ) .  

Exposure above action levels are not anticipated; however, Level B protection will be utilized if 
action level contamination concentrations occur. 

3 

4 At levels 1-5 p p .  above background levels, in breathing zone, stop work and re-evaluate. 
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Area 

Uncontrolled 

Controlled II Radiological 

TABLE 10-3 

Removable 

Smears Swipee 
(dpm/lOOcm’) ( dPm ) 

2 0  N/A 

20 N/A 

200 500“’ 

REV. 2 
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Area Removable 
Smear 

(dpm/lOOcm*) 

Uncontrolled 2 00 

Controlled 200 

Radiological 1 # 000 

RADIATION CONTAMINATION CONTROL LIMITS 

Total Fixed Plus 
Removable 

(dpm/lOOcm*) 

5,000”’ 

5 # 000”’ 

5 # OOO0’ 

Total Fixed 
Plus Removaqle 
(dpm/lOOcm) 

300’) 

300’’ 

3000’) 
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RADIONUCLIDE DERIVED AIR CONCENTRATION LIMITS 
FOR OCCUPATIONAL WORKERS 

Source: U.S. Department of Energy, Derived Air Concentrations (DAC) for Controlling Radiation Exposure to 

Workers at W E  Facilities, DOE-5480.11, Issued 12/21/88. 
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10.3.4 PERBONAL DOSIMETRY 

Radiation monitoring will be provided by EG&G. This includes 
external and internal dosimetry. 

10.3.4.1 EXTERNAL DOSIMETRY 

HNUS workers with regular duties at the worksite will be assigned 
a radiation dosimeter by EG&G. The dosimeter will be specifically 
assigned to an individual. A dosimeter with a picture 
identification will be provided for workers who are on-site on a 
regular basis. An annual report of personal radiation exposure 
will be provided by EG&G to HNUS and will be made available to the 
individual. Visitors to controlled areas will receive a non- 
picture dosimeter from EG&G. Guidelines for the use and handling 
of dosimeters are shown on Table 10-5. 
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TABLE 10-5 

GUIDELINES 
FOR THE USE AND HANDLING 

OF DOSIMETERS 

Dosimeters must be worn on the front upper torso of the 
body 

Dosimeters are not allowed to exit the plantsite 

Dosimeters are to be stored on the designated storage 
board when not in use 

rn 

rn Dosimeters must be handled with care and not dropped or 
mistreated in any manner 

Dosimeters shall not be allowed to traverse through X-Ray 
screening devices as this will artificially elevate the 
dosimeter readout 

rn 

rn Plastic cards, keys, or other objects shall not be worn 
directly in front or behind the dosimeter badge 

Dosimeters must be returned to the Dosimetry Laboratory 
in building 123, or left with your supervisor at the end 
of your work at the Rocky Flats Plant 
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10 .3 .4 .2  INTERNAL DOSIMETRY 

HNUS personnel will be required to :;abmit a bioassay sample before 
and after the processing phase of the project. Individuals 
involved in radiation contamination incidents (skin and/or wound 
contamination and possible inhalations) may be required to undergo 
additional testing and sampling per EGCG procedures as indicated on 
Attachment 10-6. The Radiological Protection Incident Report Form 
RF-46988 will be completed, along with the Radiological Deficiency 
Report (RDR), after each incident, and provided to EG&G and HNUS. 
EG&G will provide this service to HNUS. 
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RADIOLOGXCAL OPERATING I l i S T R U C T I O I I S  
‘rlounds and Skin Contamination 

Employee - L a n  Name. lnl. (print) 

fvey Inslrumenl 

en1 io MCacaV 
Inl. Oosimetry 

I Hours For Lacerailon 

)Und counr Punciure 

by counr Aerasron 

caniaminaimn Burn 

Wound Oescripiion 

ROI 2 . 3 ,  Rev. 3 
Page 8 of 9 
February 04 ,  1991 

\ 
Enployee I Ofganization Suwwisors Name Iprutr) I 

Oaie CallSource Checked Serial 0 

Respiraiory f coicciion Represenmlive Samte  ( a m )  

Nasal SwabBlow: Yes No None 

Han hqask 

Full Face Mask 

Supplied Atr * (oxde. melal. elc.) 

Type 01 Material Involved 

(Pu. Am. e1c.J 

RADIOLOGICAL PROTECTION I N C I D E N T  REPORT 

M M O D  Y Y  

BLDG OAT E TIME AREA 

RADIO LO GI CA L PROTECT1 ON INClD ENT REP0 RT 
(PERSONNEL CONTAMINATION, WOUND COUNTS, POSSIBLE INHALATIONS) 

(Type or prim nearly in B U C K  i d .  Instnm1ons. roam tar wmmenlS OR back) 

UAAK INITIAL AND RESIDUAL 
SKIN CONTAMINATION LEVELS 
~UTSIOE OF eooy DIAGRAM. 

USE ARROWS TO INOICATE 
EXACT LOCATION 
CONTAMINATION ON BOOY. 

MARK LOCATION OF WOUNO 
WITH (X) ON BODY DIAGRAM. 

CIRCLE RESIDUAL 
LEVELS OF CONTAMINATION. 

DECONTAMINATION COI.4. 
PLETED IN BUILDING? 
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SECTION 11.0 TRAINING 

11.1 INTRODUCTION 

All field personnel are required to have completed as a minimum: 
a 24 or 40-Hour OSHA 29 CFR 1910.120 health and safety course and 
appropriate annual 8-Hour health and Safety refresher training.The 
specific training required for a site worker will be dependent on 
the following work activities or location: 

e Working within the established site control zones for the 
Solar Ponds in level I tDmt ,  (24 hour). 

0 Working within the established site control zones for the 

hour) 
Solar Ponds while wearing a respirator/level ttCmm (40 

0 Working outside the established site control zones for 
the Solar Ponds, in support of treatment operations, 
regardless of respiratory protection (24 hour). 

Tables 11-1 and 11-2 summarize the training requirements in OSHA 29 
CFR 1910.120 for work within the Solar Pond site control zones, and 
for work on the treatment operations. EG&G subcontractors will 
receive a variety of training from E G t G  Rocky Flats in specific 
operations and related health and safety at the Rocky Flats Plant 
per the guidelines on Figure 11-1. 
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0 Routine or 
Occasional Site 
Worker 

0 Routine or 
Occasional Site 
Worker (Support 
Zone) 

0 On-Site Supervisor 

0 vis i tor'12 
Level A or B PPE 

RFV. 2 
JUNE 11, 1982 

Yes 

Yes 

Yes 

Yes 

TABLE 11-1 
TRAINING REQUIREMENTS FOR SOLAR POND SITE CONTROL ZONES 

yes3 Yes N/A 

N/A Yes 

Yes 

Yes 

yes4 I Yes I Yes I Yes 

NIA NIA Yes 0 Level C PPE 

0 Level D or No PPE 

Yes 

Yes 

Yes N/A N/A N/A I N/A 

All visitors should be issued and instructed in the use of required 
personal protective equipment (PPE), receive a site-specific safety 
briefing, and be escorted by training personnel. 

Visitors are not directly involved with hazardous waste operations 
(e.g., management, audit, and oversight personnel). Visitors include 
those covered and not covered by OSHA. 

24-hour training is adequate for these workers only for entry into areas 
where Level D PPE is sufficient. For routine workers, area must also 
have been monitored and fully characterized. 

Supervisors of general site workers who require only the 24-hour course 
need only take the 24-hour initial and 8-hour supervisor courses. 
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0 supervisor Yes Yes N/A N/A Yes 

0 Visitor"' Yes N/A N/A N/A N/A 
L 

TABLE 11-2 
TRAINING REQUIREMENTS FOR 

TREATMENT AT SOLAR PONDS AREA FACILITIES 

REV. 2 
JUNE 11. 1992 a 

0 General Site )I Worker 

1 
= All visitors should be issued and instructed in the use of required 

personal protective equipment (PPE), receive a site-specific Safety 
briefing, and be escorted by trained personnel. 

= Visitors are not directly involved with hazardous waste operations 2 

(e.g., management, audit, and oversight personnel). Visitors 
those covered and not covered by OSHA. 
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0 11 2 SUPERVISED FIELD EXPERIENCE 

The type of field experience required is based on the type or 
initial training obtained. 

0 40 Hour OSHA trained needs 3 days field experience 
documentat ion. 

a 24 Hour OSHA trained for work within the Solar Pond Site 
Control Zones needs 1 day field experience, 
documentation. 

a 24 Hour OSHA trained for work related to treatment 
operations, does not require field experience 
documentation. 

11.3 RADIATION WORKERS' TRAINING 

As required by DOE Order 5480.11, a course designed to improve the 
understanding, implementation and practice of standard industry 
radiation safety procedures is required for radiation workers, 
including subcontractors working with low-level mixed waste. EG&G 
provides this course to train workers in the use of protective 
clothing and decontamination procedures for equipment. 

11.4 HAZARD COMMUNICATION TRAINING 

Workers handling chemical materials will receive hazard 
communication training. 

11.5 EMERGENCY RESPONSE TRAINING 

Training of emergency response personnel is only applicable to 
those individuals responsible for true emergency response. 
Emergency response is defined by OSHA as a "coordinated response 
effort . . . to an occurrence which results, or is likely to 
result, in an uncontrolled release of a hazardous substancell (29 
CFR 1910.120). Responses to incidental releases of hazardous 
substances where the substance can be absorbed, neutralized, or 
otherwise controlled at the time of release by employees in the 
immediate area, are not considered emergency response efforts. 
EG&G Rocky Flats will provide Emergency Response personnel in the 
event that it becomes necessary. 
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11.6 TASK TRAINING h RELATED HEALTH h SAFETY TRAINING 

EG&G and HNUS provides specific task training to field operators 
and site workers on the basis of their responsibilities. Figure 
11-1 lists the general courses for site personnel. In addition, 
the Site Health C Safety Plan, OSAs, JSAs, and engineering/ 
operations manuals will be utilized for field training. This is 
sometimes accomplished through a tlpre-evolutionll meeting at the 
beginning of the work shift. The form in Figure 11-2 will be used 
to document HNUS HASP orientation. 

11.7 DOCUMENTATION 

Records will be maintained for all health and safety training 
programs attended by site personnel at the HNUS project office. 
EG&G will also have a record of on-site courses attended by 
subcontractors working on the Solar Ponds Project. 
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* Training and statement to be provided by HNUS or Subcontractors. 

F- 11-1 
H W B U R T O N  NUS SOLAR WNDS PERSONNEL HEALTH & SAFFTY TRAINING GUIDELINES 
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DOCUMENTATION FORM FOR HEALTH C SAFETY PLAN ORIENTATION 

SITE: EGCG Rocky Flats Plant PROJECT: Solar Ponds Waste 

Golden, Colorado 
Processing 

I have received training on, or read, the Health & Safety Plan for 
the Solar Ponds Area, and understand and agree with the information 
that is set forth in this Health & Safety Plan (plus attachments). 
I also understand that the Health & Safety Plan is available for 
review and reference throughout the project duration. 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Name 

Signature Date 

Date 

Signature Date 

Signature Date 

Signature Date 

Signature Date 

Signature Date 

Signature Date 

Signature Date 

~~~~ 

Signature Date 

Signature Date 

Verified By: DATE: 
Trainer 

F i@n 11-1 
DONMENTATION FORM FOR HEALTH A SJ6W PLAN ORIENTATION 
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12.1 INTRODUCTION 

OSHA requires that the operator of treatment, storage and disposal 
(TSD) facilities develop and implement procedures -for the 
introduction of Iteffective new technologies and equipment developed 
for the protection of employeesll [ 29 CFR 1910.120 ( 0 )  1. New 
products and techniques must be evaluated by employers before they 
are implemented on a large scale. 

12.2 PROGRAM IMPLEMENTATION 

EG&G has an extensive health, safety and environmental protection 
program made up of multiple departments with specific areas of 
expertise. A representative from each of the health and safety 
divisions is assigned responsibility for the SEP site. Each 
representative is responsible for providing a safe work environment 
by actively seeking ways to improve safety at the site. Each 
department (i.e., Occupational Safety, Industrial Hygiene, 
Radiological Engineering) participates in national conferences and 
seminars in which products and technology are demonstrated and 
studies of effectiveness are reviewed. Vendors of health and 
safety equipment are encouraged to present new products to the 
appropriate department representatives. In addition, EG&G is 
active in the research and development of new products and 
technologies through specific government contracts. 

Furthermore, EG&G is utilizing the services of HALLIBURTON NUS, a 
world leader in cement technology, to stabilize mixed waste from 
the SEPs. In addition, HNUS is using subcontractors with 
specialized expertise germane to the SEP project. This project 
requires the use of high volume grout mixing and pumping 
technology; development of statistically-based process control; and 
on-site installation of a fully-equipped mixed waste laboratory. 
All waste will be treated to remove hazardous waste characteristics 
as measured by the TCLP (Toxicity Characteristic Leaching 
Procedure) test to create a waste form that is acceptable for 
transportation to, and disposal at the Nevada Test Site. This 
project, which may chart the course for similar high volume DOE 
mixed waste stabilization projects, emphasizes waste sampling and 
analysis, quality assurance, equipment selection and process 
control. It is the largest mixed waste stabilization project ever 
undertaken. Engineering controls are described in Section 6.2. 
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OSHA requires that efforts An the area of new product and 
technology evaluation be documented and made avzilable to the OSHA 
inspector upon request. Table 12-1 lists the Departments which are 
responsible for evaluation of specific products and technologies. 
The listed EG&G departments will develop and maintain new products 
and technologies associated with the SEP stabilization project. 
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Rigid Members connecl each 01 Ihe ponloon pump uriils 

Hydraulically Oriven Submersible Pumps 
take surface water and discharge downward 

CCH Drum Being Unloaded into 
Hopper 01 the Discharge Trailer 
Cover minimizes Dust Emmissions 

onto the bottom surface 01 Ihe pond agitating 
sludge and sediment to promote CCH conlacl 

connecled with hinged pins to prcivide axial rnovenienl 
7he 'Pump Line' will lraverse the pond a1 112 to I lool/rnlntjie 
whlch ellectively turns the enlire volume as it progresses 

/ 

Pneumalic Conveyance 01 
CCH cryslals and Venturi provides 
Suciion ellecl to remove latent dust 
generaled by emptying 01 CCH drums 

Elevalion View-Partial 

Contractor: Halliburton NUS 0 1 2 3 4  5 6 7 8  

SubContractor: Lefco Environmental Tech. 



Air Compressor Conveys CCH crystals with pneumalic conveyance 
and removes latent dust through venturi suction effect. 

EGG Fork 
Lift provides 
CCH drums 
as needed 

and removes 
used drums 
to disposal 

area. 

Fixed or 
Moveable 

Bollard 
Cable Reels 

provide return 
tension on 
'Pump Line' I assembly 

Pick Up Truck moves 'Pump Line' by 

CCH Discharge Trailer has an manual 
unloader of the CCH drums into hopper. 
CCH crystals are free flowing and will be conveyed 
with air conveyance through a venturi to remove 
latent dust from emptying the CCH drums. 

Rigid Connecting Members are supporled by 
Intermediate Floats and all connections are 
Hinged to provide axial veritcal movement. 

6" Submersible Centrifugal Pump 
Hydraulically Driven on Pontoon Floats 

Circles Indicate Minimum Subsurface Plume Generation 

In -S i t u C h I o ri n a t i on of B- S e ri es Ponds 
Plan View 

Owner: Department of Defense, US Government 
Operator: E G & G 
Contractor: Halliburton NUS 
SubContractor: Lefco Envi ronrnental Tech. 

Scale in leet 
(a P P 0 x 1 
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Sludae Buster SDecifications 
Type: Alr Conveyance Boom System 

a 
Plpellne Dlameter: 8 Inches 
Vertical Reach: 92 feet 
Horizontal Reach at turret: 79 feet 
Turret Access Range: 370 degrees 
Number of Sections: 3 

Sectlon 1: 29 feet 
2: 28.5feet 
3: 29feet 

Controls: Operator can control boom 
& pump from up to 300 feet away. 

Power System: 400 HP Mack Dlesel 

- 
T e: Roots 1220 Blower d&un: 22 Inches of Hg. 
Capactty: 6000 cublc feet per mlnute 
Vacuum Breaker: Set at 22 Inches of Hg 
% d o n  Une: 8 lnches 

Type: PosmVe Displacement 
Plston Size: 8 inches 
Output Capactty: 1 17 cublc yards/hour or 

393 gallons/mlnMe 
Pump Pressure: 1536 sKmaxlmm) 
Pumping Distances: Y 5.000 feet' 

ALEm 
versatile head that provldes ablllty to gouge away Head attachment mat enables air conveyanc 
at harder. encrusted materials mrough boom actlon. to work In subsurface appllcattons. 

!a&Lmm T-Plbe 
High pressure water blastlng(l-5.0a3psl) ring breaks Attachment mat safety sweeps clean flexible 
the most dlfflcult sludges to be pumped. membrane llners as well as existing Ilners. 

DIstance & Quantity vary wlth materia properties. 

Saletv: 3 Stage Boom glve plnpolnt control for operator. 
Remote Control Allows ump to be worked In 'RIW envlronments. 
No Need for Labor or 8 perator to be exposed to contamlnatlon. 
Totally enclosed self sufflclent system can work In remote areas. 

~efco ~nvironmenta~ ~echno~ogy Inc., IS,W I W d d k  suite 203, Montgomery, T~ICOS 77356 

(409) 582- 1088, Fax (409) 582-1 099, 1 -800-LEFCO-88 
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e Oversee maintenance of OSHA training records and physicians 
fit-for-work sta.c-.ments. 

e Perform health and safety reviews of project procedures. 

e Supports preparation of Job and Operational Safety Analyses. 

e Coordinates safety audits of the process area. 

e supports periodic On-site health and safety training. 

C.16 DIRECTOR, HEALTH AND BAFETY (HNUS ENVIRONMENTAL 
CORPORATION) 

e Establishes HNUS Environmental Technologies Group (HNUS - ETG) 
policies for health and safety, and implementation of 
policies. 

e .  Ensures that qualified staff are assigned to perform field 
health and safety functions. 

e Responsible for performance of HNUS-ETG health and safety 
staff and functions. 

0 Oversees health and safety functions through review of health 
and safety plans, other pertinent documents and reports, and 
On-site audits. 

e Ensures adequacy of Health & Safety Plans. 

Page C-8 
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C.13 LABORATORY MANAGER (ON-SITE) 

0 Working under the Off-site Project Manager, responsible for 
the safe installation and operation of the On-site laboratory. 

0 Responsible for final testing of laboratory trailer prior to 
start up. 

0 Responsible for On-site health and safety training for 
laboratory staff. 

0 Responsible for equipment testing and checkout of all 
analytical procedures, including safety aspects. 

0 Ensures that all requirements of the laboratory health and 
safety chemical hygiene plan are followed. 

C.14 QUALITY ASSURANCE SUPERVISOR 

0 Reporting directly to the HNUS Environmental Technologies 
Group Director of Quality Assurance and indirectly to the 
Project Manager, responsible for preparation of the Site 
Specific QA plan. 

During waste processing operations, ensures that the Process 
Control Program (PCP) , and Job and Operational Safety Analyses 
provisions and all associated documentation requirements are 
met. 

0 Assists in health and safety audits in the process and 
laboratory areas. 

C.15 SITE HEALTH h SAFETY SUPERVISOR 

0 Reporting directly to the HNUS Environmental Technologies 
Group Director of Health and Safety and indirectly to the 
Project Manager, responsible for preparation of all required 
Site Specific Health and Safety Plans. 

0 During waste processing operations, responsible for 
independently overseeing site health and safety practices. 

0 Principal interface with the EG&G Radiation Protection Area 
Management. 

0 Coordinate required EG&G training for HNUS operations 
personnel. 
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0 Oversees compliance with the PCP during waste processing 
operations. 

0 Oversees implementation of Job and Operational Safety Analyses 
during waste processing. 

C.11 OPERATIONS/MAINTENANCE MANAGER 

0 Working under the Deputy Project Manager, responsible for the 
safe operation and maintenance of all process equipment. 

0 Responsible for ensuring the safe receipt and setup of process 
equipment at the HNUS Rocky Flats field office. 

0 Responsible for safe ttcold testingut of process equipment 
before delivery to the Rocky Flats site. 

0 Responsible for supervising safe installation of process 
equipment On-site. 

0 Responsible for preparation of Job and Operational Safety 
Analyses. 

0 Assists in safety audits of the process area. 

0 Responsible for ensuring conduct of On-site safety meetings. 

C 12 RESIDENT ENGINEER 

0 Responsible for collecting Engineering requirements including 
safety that are identified by Brown & Root Engineering at the 
Rocky Flats Ccmplex. 

0 Responsible for notifying the operations/maintenance manager 
- and the Site Health & Safety Supervisor of any safety 
precautions applicable to the process and process equipment. 

0 Ensures engineering safety during installation of Process 
Equipment. 

0 Assists in preparation of Job and Operational Safety Analyses. 

0 Assists in safety audits of the process area. 
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Prepares all system installation packages with appropriate 
safety precautions. 

C. 8 LABORATORY MANAGER (OFF-SITE) 

Responsible to the Off -site Pro] ect Manager for performance of 
the NUS-LSG Laboratory subcontract. 

Responsible for preparation of the IIOn-site Laboratory Design 
Criteria" including applicable health, safety, and 
environmental criteria. 

0 Responsible for preparation of the ttLaboratory Procurement 
Package", including applicable health, safety , and 
environmental specifications. 

0 Responsible for procurement, technical evaluation, purchasing, 
and expediting of all laboratory equipment, and ensuring that 
equipment meets applicable safety standards. 

0 Responsible for the preparation of all laboratory analytical 
procedures, and the laboratory health and safety chemical 
hygiene plan. 

Staffs the On-site lab in preparation for operation, and 
ensures that staff receive required health and safety 
training. 

C.9 CONTRACT ADMINISTRATOR 

0 Administrates commercial aspects of all HNUS subcontracts 
working with the principal technical representatives, 
including the A S 1  Health & Safety Manager and A S 1  Project 
Manager. 

0 Purchasing agent for all project consumables and capital 
equipment required for the HNUS office (desks, computers, 
etc.) and ensures that equipment meets health and safety 
standards. 

C.10 PROCESS CONTROL MANAGER 

0 Working under the Deputy Project Manager, responsible for 
assisting in the development of the Process Control Plan 
(PCP), including health, safety, and environmental procedures. 

Page C-5 
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Responsible for administration and implementation of the 
Health & Safety Plan of the NUS Laboratory Services Group 
(LSG) subcontract. 

Responsible for administration and implementation of the 
Health & Safety Plan of the NUS Environmental Management Group 
(EMG) subcontract. 

PROCESS DEVELOPMENT MANAGER 

Responsible to the Of f-site Project Manager for all process 
development activities and associated health and safety 
functions. 

Prepares the Waste Sampling Plan, Waste Analysis Plan, 
Standard Sampling Procedures and associated Health & Safety 
precautions, in conjunction with the Site H&S Supervisor. 

Overall responsibility for preparation of the @@Process 
Development Report" and IIProcess Control Plan" (PCP) , 
including health, safety, and environmental issues. 

ENGINEERING MANAGER 

Procures processing equipment using Brown & Root as the HNUS 
agent while ensuring equipmentmeets applicable DOE, OSHA, EPA 
and Rocky Flats specifications. 

Principal administrator of the Brown & Root subcontract. 

Responsible for preparation of all engineering deliverables 
that includes proper health, safety, and envircnmental 
specifications. 

BROWN 61 ROOT ENGINEERING MANAGER 

Responsible to the Engineering Manager for the preparation of 
engineering deliverables that includes applicable health, 
safety, and environmental specifications. 

Responsible for procurement; commercial and technical 
evaluations; purchasing; expediting traffic of all process 
equipment required for the project; and that such equipment 
meets applicable safety specifications. 
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0 C.3 DEPUTY RESIDENT PROJECT MANAGER 

e Conducts On-site activities as directed by the Project 
Manager. 

e Performs role of Project Manager when Project Manager is 
absent. 

e Coordinates actions necessary to keep HNUS operations 
efficiently running at design capacity, in accordance with 
health, safety, and security requirements. 

e Responsible for On-site activities, including implementation 
of health and safety procedures for equipment operation, 
laboratory support and process control. 

e Responsible for maintaining project records, including health 
and safety records. 

e Responsible for maintaining complete sets of Rocky Flats 
health and safety documentation at the HNUS - Denver office. 

e Ensures timely and orderly health and safety reviews of 
project deliverables. 

e Ensures that job safety analyses and operational safety 
analyses are completed prior to start-up of processing 
operations, or changes in operations. 

e Takes appropriate action to correct health and safety 
violations. 

e Ensures conduct of safety audits. 

C.4 OFF-SITE PROJECT MANAGER 

e Responsible directly to the Project Manager and indirectly to 
the Program Manager for all off-site activities including 
Process Development, Process System Engineering/Procurement 
and On-site Laboratory procurement; and preparation and 
implementation of off-site Health and Safety Plans. 

e Maintains a complete duplicate set of project records and a 
second complete set of Rocky Flats issued controlled 
documentation, including health and safety materials. 
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PROGRAM MANAGER 

Overall HNUS responsibility for the Solar Pond/Pondcrete 
project and performance of the HNUS Project Team, including 
Health & Safety. 

Approves all changes in the project plan, cost estimate and 
schedule, while ensuring that health and safety functions are 
effective. 

Ensures environmental protection measures are incorporated 
into engineering design and equipment construction. 

PROJECT MANAGER 

Responsible to the Program Manager for successful and safe 
completion of the Solar Pond/Pondcrete project. 

Approves all changes in the project plan, cost estimate and 
schedule, while ensuring that health and safety functions are 
intact. 

Responsible for establishing and managing the Rocky Flats 
Project Office, which includes a resident site Health t Safety 
Supervisor. 

Through the Off-site Project Manager, responsible for Process 
Development, Process System Design/Procurement and On-site 
Laboratory installation, including preparation of a Laboratory 
Health & Safety Plan. 

Responsible for On-site performance of the Site Health & 
Safety Supervisor. (Nzte that the site H&S supervisor does, 
however, have direct reporting line responsibilityto the HNUS - Environmental Technologies Group corporate office.) 
Responsible for administration of the AS1 subcontract 
providing services of a Health & Safety specialist. 

Responsible for the approval of all project deliverables 
before transmittal to EG&G, including Health & Safety Plans. 

Ensures that additions and revisions to the Health & Safety 
Plans are accomplished. 
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APPENDIX C 

DESCRIPTION OF HEALTH, SAFETY, AND RADIOLOGICAL 
PROTECTION RESPONSIBILITIES FOR HNUS 

SOLAR PONDS PROJECT PERSONNEL 
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storage of flammable or combustible materials, and to provide 
emergency support in the evei:: of an injury or accident. 

B.19 OPERATI ONAL METEOROLOGIST 

The meteorologist is responsible for constant continuous 
surveillance of weather conditions at the site. In particular, the 
meteorologist keeps abreast of wind and storm conditions, and 
notifies EG&G and HNUS personnel at the site of adverse weather 
situations that call for special precautions, or evacuation of the 
operations at the site. 
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related) requirements, and will define the protocols for 
monitoring, clothing, respiratory protection and decontamination in 
accordance with prudent health physics practices and DOE 
directives. In addition, the Radiological Engineering 
Representative will assist Waste Operations management in the 
development, implementation, and review of any changes to 
engineering controls at the SEP site. Complaints and concerns from 
radiological hazards, will be addressed by the Radiological 
Engineer. Serve as ALARA committee secretary. 

Bo15 ENVIRONMENTAL RESTORATION REPRESENTATIVE 

The Environmental Restoration Representative will prepare the RCRA 
spill report required within 15 days of a spill, and coordinate 
RCRA closure activities at the SEP site, at the appropriate time. 

Bo16 PERMITTING AND COMPLIANCE REPRESENTATIVE 

The Permitting and Compliance Representative will ensure that 
routine RCRA internal audits are conducted at the SEP site, through 
the Waste Surveillance group and will review and sign off on safe 
operating procedures through the Waste Guidance group. ' B. 17 OCCUPATIONAL HEALTH DIRECTOR 

The Occupational Health Director is responsible for the 
administration of the Rocky Flats Plant (RFP) Occupational Health 
Program. These responsibilities include: 

a Maintaining EG&G medical records. 

Correlating exposure data to ensure that the scope of annual 
physical examinations are correct. 

a Issuing letters to employees concerning potential exposures to 
hazardous materials based on bioassays. 

B.18 FIRE PROTECTION REPRESENTATIVE 

The Fire Department is responsible for minimizing the potential for 
damage and injury to health and property as a result of fire. This 
is accomplished by ensuring that adequate fire suppression systems 
are available site-wide, that audits and inspections are conducted 
to abate potentially hazardous situations such as the improper 
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0 

0 

Maintaining a distribution listing of all controlled copies. 

Ensuring that obsolete Jocuments are removec from circulation. 

B.12 INDUSTRIAL SAFETY REPRESENTATIVE 

0 Reviewing operations for potential safety and health hazards; 

0 Recommending appropriate personal protective equipment; 

0 Acting as consultants to Hazardous Waste Operations; 

0 Reviewing health and safety programs and plans for technical 
accuracy and compliance with health and safety regulations; 
and 

0 Performing audits/inspections of Hazardous Waste Operations 
procedures and operations. 

B.13 RADIOLOGICAL OPERATIONS FOREMAN 

The Radiological Operations Foreman (ROF) has responsibility for 
providing qualified Radiological Protection Technologists (RPTs) to 
the SEP site to implement the radiological monitoring program 
(Section 10). The ROF must also provide oversight, professional 
guidance and direction, and ensure the thoroughness and accuracy of 
the RPTs. The ROF must also work with Radiological engineering to 
provide guidance and implementation of the Radiological Protection 
Program. 

B.13.1 RADIOLOGICAL PROTECTION TECHNICIANS 

RPT practices shall be in conformance with Radiological Operating 
Instructions (ROI's). RPTs will be responsible for notifying on- 
site supervision when action levels are approached or reached and 
for documenting all monitoring results. RPTs will conduct 
monitoring and will know the action levels for radiological 
contamination. 

B.14 RADIOLOGICAL ENGINEERING REPRESENTATIVE 

The Radiological Engineering Representative will define the 
requirements for radiation protection for the SEP site as required 
by the Rocky Flats Radiation Control Program, DOE and ANSI (and 
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B . 9  SITE HEALTH AND SAFETY COORDINATOR a 
A Site Health and Safety Coordinator (SHSC) will be assigned from 
the Health and Safety Department by the Health & Safety Liaison 
Officer to oversee Health and Safety Plan implementation at each 
Operable Unit. The SHSC will report to the H&S Liaison Officer and 
will keep the Radiological Protection Site Project Manager informed 
of health and safety related activities on the site. The SHSC has 
the following responsibilities: 

e Oversees EG&G and subcontractor work to ensure that the 
requirements and principles of this HASP and the Site specific 
HASPS, OSAs and JSAs are followed. 

e Performs audits for proper and appropriate use of PPE, 
monitoring and decontamination procedures, access control and 
required documentation. 

e Alerts the Environmental Restoration (ER) Site Project Manager 
and the H&S Liaison Officer of health and safety violations at 
the ER remedial project work site. 

B o 1 0  HEALTH AND SAFETY LIAISON OFFICER 

e Coordinates health and safety activities with the 
Environmental Restoration H&S Officer and the ER Site Project 
Managers. 

e Implements the HASP by providing and supervising EG&G Site 

e Prepares EG&G Health and Safety Plans (HASPS). 

e 

Health and Safety Coordinators at each designated ER site. 

Supervises the EG&G Site Health and Safety Coordinators. 

B.11 HEALTH AND SAFETY PLAN DOCUMENT CONTROL OFFICER 

Responsibilities: 

e Publishing revisions or additions to the Health and Safety 
Plan in a timely manner. 

e Providing the latest approved issue of the HCSP. 
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B.6.6 CHEMICAL OPERATORS 

0 Reporting process equipment malfunctions. 

0 Reporting conditions that could result in potential worker 
exposure or a release of materials to the environment. 

0 Ensuring that housekeeping problems do not exist. 

0 Complying with safety and operational procedures. 

B.7 HEALTH AND SAFETY AREA ADMINISTRATOR 

The Health 61 Safety Area Administrator is responsible for the 
management of a multi-discipline safety team. As the safety team 
leader, the H&S Area Administrator ensures effective communications 
within the H&S mganization. In addition, the H&S Area 
Administrator will issist SEP Site managemelit in the completion of 
Operational Safety Analyses, Job Safety Analyses, etc., in 
accordance with the Rocky Flats Policies and/or Health & Safety 
Procedures Manual. 

The Health & Saf.:. .-:y Area Administrator will: 

0 Implement the policies and requirements established by EGLG. 

0 Enforce l1Stop-Work-Ordersl* if any operation threatens worker 
health or safety. 

B.8 INDUSTRIAL HYGIENE REPRESENTATIVE 

The Industrial Hygiene (IH) Representative is responsible for 
implementing the chemical monitoring program (see Section 10 of 
this Plan). This includes initial evaluation of the site to ensure 
respiratory and clothing protection levels are adequate, and 
generation of sufficient data upon which further personal 
protective equipment (PPE) decisions may be based. The IH 
Representative is responsible for implementing the monitoring 
program for the duration of the operations at the SEP site and re- 
evaluating PPE requirements, if necessary, due to changing site 
conditions. In addition, the IH representative will assist Waste 
Operations management in the implementation and review of changes 
to engineering controls at the SEP site that could potentially 
effect exposures. Finally, the Industrial Hygiene Representative 
will address complaints and concerns from management and operators 
at the SEP site concerning industrial hygiene at the site. 
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Interfacing with the health and safety divisions to ensure 
that appropriate safety measures have been implemented at the 
SEP site. 

e Ensuring that employees are adequately trained in the hazards 
associated with the facility operation, equipment and 
hazardous materials handled or utilized on site. 

B.5 SHIFT MANAGERS 

Responsibilities of the Shift Managers include: 

e Ensuring that remediation operations on the SEP site run 
safely and smoothly; 

Seeing that RCRA inspections are performed as required. e 

e 

e 

Reporting spills and assigning personnel to respond to spills. 

Ensuring that EG&G employees are familiar with and comply with 
housekeeping, safety, and operating requirements. 

e Promoting improvements in housekeeping and safety. 

Verifying that EG&G and subcontractor personnel working at the 
SEP site are fully qualified to perform the work by auditing 
available training and medical surveillance records, and by 
observing performance of field duties. 

B o 6  SITE FOREMAN 

Responsibilities of the Site Foreman include: 

e Managing field operations. 

e Executing the work plan and schedule. 

0 Enforcing safety procedures. 

0 Coordinating protection levels with Industrial Hygiene and 
Radiological Engineering. 

e Enforcing site control. 

0 Documenting site activities. 

e Implementing emergency response and notification procedures. 
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0 Proactively seeking ways to improve safety performance and 
general housekeeping in work areas. 

0 Providing management direction and guidance to achieve and 
ensure the proper training and certification of foremen, shift 
managers, salaried and hourly personnel in accordance with 
EGtG policy. 

0 Maintaining responsibility for all personnel assigned to the 
complex when an emergency occurs and working closely with the 
Shift Superintendent to ensure employee safety, property 
safety, and minimization of loss when possible. 

0 Serving as the single point of authority to coordinate and 
facilitate any action necessary to keep the complex operating 
at design capacity, safely, efficiently, and in keeping with 
all security requirements. 

0 Serving as chairperson of (or appointing a designee to chair) 
the ALARA committee. 

B . 3  DEPUTY OPERATIONS MANAGER 

The Deputy Operations Manager reports directly to the Operations 
Manager and assists in implementing the responsibilities of the 
Operations Manager. In addition, the Deputy Operations Manager's 
safety responsibilities include: 

0 Directing implementation of the Health & Safety Plan in the 
field for EGtG activities. 

0 Recommending additions and revisions to the Health & Safety 
Plan as necessary. 

0 Acting on EGtG employee concerns in accordance with the 
procedures outlined in Plant Policies and Procedures. 

0 Initiating appropriate action to correct EtGt safety 
violations. 

B . 4  SITE OPERATIONS SUPERVISOR 

0 Ensuring that specific site requirements of the EG&G and HNUS 
Health t Safety Plans (e.g., sign requirements, 
decontamination facilities, etc.) are in place and operational 
prior to start-up. 
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B o 1  PROJECT MANAGER 

e Single point EG&G responsibility for the Solar Pond/Pondcrete 
project and performance of the EGCG project team, including 
health, safety, radiological, and environmental specialists. 

e Ensures that key EG&G personnel with expertise in health and 
safety; and environmental and radiological protection are 
assigned specific tasks as applicable during the planning and 
execution phases of the project. 

0 Approves all changes in cost estimate and schedule, while 
ensuring health and safety functions are intact. 

e Addressee and approval responsibility for all deliverables 
including all health and safety plans, and health and safety 
aspects of all Standard Operating Procedures (SOPS). 
Coordinates any other internal reviews for these deliverables 
that may be required at Rocky Flats. 

e Ensuring that the SEP Health & Safety Plan is prepared, 
reviewed and approved by the appropriate individuals within 
the Department of Energy (DOE), the Rocky Flats Plant and 
other governing agencies. 

Single point responsibility for all public relations and 
regulatory activities. 

B o 2  OPERATIONS MANAGER 

The Operations Manager is responsible for all EG&G activities 
associated with pond clean-up operations at the SEP site. These 
activities include: 

0 Providing management, operational direction, and technical 
input to assure that all plant resources are utilized to 
safely support the production facility in accordance with EG&G 
policies, directives and regulations. 

0 Performing audits of all operations as required to maintain 
compliance with policies, procedures, directives, etc., with 
emphasis on safety. 

Ensuring allEG&G employees conform tothe safety requirements 
of their job through familiarity and policies, requirements, 
and procedures. 

e 
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DESCRIPTIONS OF HEALTH, SAFETY AND 
RADIOLOGICAL PROTECTION RESPONSIBILITIES FOR EG&G 
PERSONNEL IN SUPPORT OF THE SOLAR PONDS PROJECT 
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1987. , ;. 1401 * + E E R  FfVIEbED++ 

liar Yeiqhtrd flv9 (TW) 10 PPI, 14 agfcu I; Short Tern Exposure Lilit 
CSlW 15 PPI, 21 iglcu I 119761 [Rarrican Confrrencr of Govrrnarntal 
Industrial Hygienists. rhrrrhold Liiit Values and Biological Exoorurr 
Indices f o r  1989-1990. Cincinnati, 04: Rarrlcan Conferrncr of 
6ovrrnarntal Industrial Hygirnirtr, 1989. , p. 261 *a REVIDQ)H 

THE!iKLD LINIT VFIUES 

O T H R  m l I o H c I L  w 
3ERNISSIBLE m s  
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-HSDB 
N M  OF swrm HYDROGEN WIDE 

N U C U d R  F O W  H2Q-S + + P E R  REVIEUED++ 
WILING wIm 

tRs REGISTRY NU(BER nu-86-4 

-60.33 DEG C [The H e r d  lndrx. 10th ea. Rahway, 
New Jersev: Hrrck Co., lnc., 1983. , p. 6971 

-85.49 E 5  C [The M r c k  Index. 18th ed. f b h ~ a y ,  
New Jersev: Herck CL, Inc., 1983. , p. 697l 

WEER RNIDEDH 
K L T I N G  POINT 

++PEER RVIDlEDH 
ComsIvITy ND 
W A R D S  SlFDYlRY ND 
RIIDIRTION LINITS m m 

TOXIC WRRD RRTIN6 w 
w TOXICIN V M S  

WTEHTIRL 

Ran: severe toxic effects 286 ppm = 268 mg/cu I I min; 5yDptOlS of 
illness 50 0p1 = 70 ~ p / c u  I: unsatisfactorv: 28 ppm = 28 mglcu I 
[Verscnueren, K. Hanoaool o f  Environmental Data of Organic CheDiCilS. 
2nd ed. New York, NY: Van Nostrand Rrinhold Cc., !?a. , J. 7451 tm 

RVIDhOH 

k n :  lethal: 600 pp1/30 min; 888 ppm, immediate /lethality/ 
[Versdlueren, K. Handbook of Environmental Data of Organic Chemicals. 
2nd ed. New York,  NY: Van Nostrand Rrinhold Co., 1983. , J. 7451 *tQEER 
E V I W  

308 ppm [NIOSH. Pocket Guide to Chemical H u a w s .  2nd Printing. Mb6 
IN10911 Publ. No. 85-114. Washington, O.C.: U.S. Dept. of Health and 
Hum Services, NIOSH/Supt. of Documents, wl, February 1987. , p. 1401 
HOEER EVIEEDt+ 

During an 8 hr work shift an emplover may be exoosed to a concentration 
of hveroyn sulfide aoove 28 ppm aut never aoove 90 ODD onlv f o r  a 
manimum orriod of 10 tin once and ana onlv if no other measurable 
enoosure oecurs. /Transitional limits/ must continue to be acnitvtd by 
any coaoination of enginerring controls, work oract ice, and personal 
protective equipment during the phase-in period, Smt. :, 1989 througn 
Dec 30, 1992. Final rule limits become effective Dec 31, 1992. E9 5 R  
191kl8W (7/1/88)1 +WEER RNI- 

8 hr TimrWeighted avg: 10 ppa (14 mg/cu 8 ) .  /Final rule limits/ shall 
be aChitved by any comaination of engineering controls, work oractices 
and personal protective equipment during the phase-in orriod, Sept 1, 
1989 through Drc 30, 1992. Final rule limits become effective Dec 31, 
1992. E4 FR 2920 (1/19/89)1 HPEER REVIELED++ 

15 min Short-Term Exoosurr Limits: 15 opm (21 DQICU I ) .  /Final rule 
limits/ shall bt amlevre bv anv combination o f  engineerin! controls 
work practices and personal protective eauinment during the pnase-in 
period, Scot !, 1989 through Dec 30, 1992. Final rule limits brcomr 
effective Dec 31, 1992. [3 FR 2920 (1/19/89)1 t+F€ER REVIMDH 

neets criteria for Ieoical records rule. 129 CFR 1910.20 (7/1/8811 
+ + P E R  I I N I W +  

w TOXICITY v#LEs 

I M E D I R T E L Y  TO LIFE OR HERLTH 

OM STCWDClRDS 

OSHR STFlMxIWs 

OW STRNDAROS 

09w S T n N m m S  

NIW REnrmD(DFn1IHS 
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R E V I W  

Inorganic cvanioe stanoaras: Buioarir a. 3 rgicu I: c:ecnosiovarla 2-15 
ig/cu I: Finlano 7 i y c u  I: Frdtral Reouolic of 6erranv 5 l q / C U  1: 

Hungary a .3  igicu I: Poland 0.3 I g m  I: RolanAa 0.3 iglcu I :  USSR 8.3 
igfcu I; and Yugoslavia 5 rgicu I. Kalciui, potasslur. sodlur, cyanide 
salts/ [ N I E H ;  Critrrir Document: Hydrogen Cyanioe and Cyanide Salts 

OWR ocQBcITIwRL FEFAISSIBLE LEVELS 

0.190 (1976) Ccrm Pub. NI091 77-1881 tGSR FIEVIEKD+, 

[HSDBI SS 16 /cf? 
m: 

REV. 2 
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CORROSIVITY 

. -HW 
WE OF S U B S T W  HYDRDsD( CYRNIDE 

KLEWR F O W  CltN **PEER REVIMDH 
BOILING WIN1 3.b C [The Herck Index. : a h  ea. Rahuv, New 

RESISTRV N D W R  74-90-8 

Jtrsev: Rerck Co., Inc., :983. . 9. 6391 *+PER 

X L T I N G  WINT -13.4 DEG C [The nercti Index. !0th ed. Rahwv, New 
Jersey: Hrrck Co., Inc., 19U. , 9. b391 WEER 
RVIMEPH 
Although 1M i s  a weak acid and normally not 
considered corrosive, it has a corrosive effect 
under two special conditions: (1) nater solutions 
of HM cause transcrystalline strrss-cracking of 
carbon steels under stress even at roo1 
trioeraturr and in dilute solution; (2) U t e r  
solutions o f  H)( containing sulfuric acid as a 
stabilixr severely corrode steel aeovr 40 deq C 
and stainless steels a o o v ~  88 drg C. tKirk-tlthirr 
Encycloordia of Cheiical Technology. 3rd rd., 
Voluirs 1-26. N e r  Vork, NY: John Uiley and Sons, 
1978-1984. 7i79) 3091 W€ER REVIEW++ 
Liquid hydrogen cyanide will attack s o i e  foris o f  
plastics, rubber, ana coatings. :Rackison, F. Y., 
A. S. Stricoif, and L. J. Partridgr, Jr. (eds.1. 
N I W O Q Y I  - Occupational Health Guidelines for 
Uwiical Hazams. W(N1091) Publicat ion No. 
81-123 (3 VaSl. Yashington, DC: U.S. Governient 
Printing Office, Jan. 1981. , q. U HQOER 
EVIW++ 

CORROSIVITY 

WWIDS SLrmr\RY m 
RRDIRTION LINITS am ND 

Toxic MZCIRD RRTING HD 
WW TOXICITY V U S  F(D 
!raDIRTELY WWEROUS TO LIFE OR WLlH 

WlENlIk 

50 ppi, as CN [NIOSH. Focket Guide to Cheiical Hazards. 2nd Printing. 
DH(s ( N I O W  Publ. No. 85-114. Washington, D.C.: U.S. Drpt. af  Health 
and Human Services, NIOWSupt. of Docuients, 6p0, February 1987. , p. 
1 3 1  + M E R  R E V I M D H  

Meets criteria for OSHll medical records rule. /Cyanide (as CN)/ 129 CFR 
1910.20 (7/1/87)1 REVIElEW 

8 hr Tiie-Ueighted avg: 10 p p i  (11 ig/cu I) (skin) E29 CFR 1910.1BBB 
(7/1/8713 Hprm R E V I W  

4.7 ppi (5 ig/cu I) ceiling for 10 Bin. /Hvdrogen cvanidr ana cyanide 
salts/ [NIWCDC. :41091 Rtcoiirndations for Orruoational Safety and 
Health Stanaards Seot. 198b. (Suooleient to Morbidity ana Mortality 
Yerkly Report 35 No. i5, Scot. 26, 1986) 1951 HOEER EVIEKDH 

Ceiling Liiit :Cl ppi, 1 1  lglcu I. Skin (1988) CAierican Confrrencr of 
Govrrnirntal Industrial Hygienists. Threshold Liiit Valuer and 
Biological Exoorure Indices i3r 1989-1990. Cincinnati. M: American 
Conference o f  6overnirntal Indurtrirl Hvgienists. !9@9. , ;. 31 t+G€ 

DSHR S T W  

SlFY(DcIRDS 

NIOSH EUPDEhMlIoNs 

THFfSHCU LIHIT Vwhs 
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OWR 

CMR 

screenino test i f  a guantitative t e s t  i s  not oracticai. (:389-9@ 
aaootion) Uierican Conference o f  6ovrmmrntal Industrial Hvoirnist~. 
'hresnold Liiit Values and Biolopical Exoosure Indices f o r  1989-1990. 
Cincinnati. OH: Rierican Conferencr of Gorrrnmrntal Industrial 
Hyyirnists, 1989. , J. 641 4+UC REV1OQ)H 

RXilUl allowable concentrations rangr from l d  Ig/cu I (:.s P P h  
ceiling value) in thr LlSSR, 140 m g k u  m (28 ppm, W1 in Suraen, and 
3 8  mglcu I (37 ppml in CzrChoslovakra to 340 myicu m (50 ppmj in the 
Fedrral Republic o f  Germany, laoan. Short-term exoosure limits range 
from 340 myicu I (98 ppm, in S*rdrn t o  
Czrchoslovrkia and 1340 rglcu I 1288 Dpm) i n  thr USR The acceptable 
limit in Brazil is '525 iglcu I (78 ppml for 48 hr per werk. Ma; 
Environ Health Critrria: Tetrachlororthylrne 0.s 119841 1 @- 

REVIDED1t 

Maxiium allowablr concentrations are 1.0 mglcu m average per day or 4.8 
iglcu m averagr per 0.5 hr in Czrmoslovakia and 8.86 lglcu m average 
per day in the USSR. tW; Environ Health Criteria: Tetracnlororthvlene 
p.35 (198411 + M E R  REWIEUEPH 

OmlPRTIOEW P E f M I S S I U  LEVELS 

mg/cu I (183 PPI) in 

occIIpIITIoFw PERnIssIBLE LEVELS 

[HSOBI SS 23 /cf? 
USER: 
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riealth Oroaniration. ;:,trrnational mencv far R e s e u e n  on iancrr. 
!972-1985. 3lultivoiuae w o r y l .  27 3 5  (198711 HQEER RNIm* 

: % M u  TOXICITY V U S  ND 
I P E D I R T E L Y  DMEm 73 LIFE OR HEALTH 

N I E H  has recomaended that tetramloroethvlene be treated as P 
ootential h u m  carcinogen. [NIOSH. Pocket h i d e  to Olemical Harams. 
2nd Printing. DtM [NI(IsH) Publ. No. 83-114. Uashinqton. C.C.: U.S. 
Deot. o f  Health and Human Services, NIOSfISupt. of Documents, GPO. 
Februarv 1987. , p. 2201 + M E R  REVIDlEDw 

Meets criteria for OW medical recorns rule. E9 C F R  1910.28 [7/1/87)1 
4- R E V I E E D t *  

During an 8 hr work shift, an eaployee mav be exwsed to a 
concentration of tetrachlloroethylene above 288 ppm (but never above 
388 ppm, only for a maximum period of 5 minutes in any 3 hours. such 
exposure lust be comoensated by exposures to concentrations less than 
188 ppm so that the cumulative exposure for the entire 8 hr work shift 
dots not exceed a weighted average of 188 PPI. [d 5 R  1918.1898 
(7/1/87)1 HPEER RNIEWR)H 

N I N  recommends that tetramloroethvlrne be treated as a OOtWItial 
human carcinogen. [NIOSIICDf. NIOSH Recornmeat ions f O t  OCCUMtiOnll 
Safety and Health Standards Seot. 198b. [Supplement to Morbidity and 
Mortality Ueekly Report 35 No. 15, Sept. 26, 19861 38Sl ++PEER 
EVIEUEDtt 

lime Yeighted Ivy ITYII) 50 PPI, 239 mgtcu I; short Term Exposure Limit 
(STEL) 288 ppa, 138 ng/cu a (1984) [hericon Conference of 
Govemmental Industrial Hygienists. Threshold Limit Values and 
Biological Exposure Indices for !?89-1998. Cincinnati, OH: Rnerican 
Conference of Governmental Industrial Hygienists, 1989. , p. 331 HQC 
EUINOH 

BE1 (Biological Exoosure Index) : Perchloroethylene in end-exhaled air 
prior to the last shift of worrweck is 18 ppa. (1989-90 adoption) 
[Rmerican Conference of 6overnmental Industrial Hygienists. Threshold 
iirit Values and Biological Exposure indices for 1989-1990. Cincinnati, 
OH: Rterican Conference of Governmental Industrial Hygienist 5, 1989. , 
p. 641 +rQC REVIEw+t 

BE1 (Biological Exposure Index) : Perchloroethylene in blood prior to 
the last shift of workweek is 1 mg/1. (1989-98 adoption) tRmerican 
Conference of 6ovemmental Industrial Hygienists. Threshold Limit 
Values and Biological Exposure indices for 1989-1998. Cincinnati, OH: 
Raerican Conference of 6overnmrntal Industrial Hygienists, 1989. , ?. 
641 HQC REVIEWED** 

BE1 [Biological Exoosure Index): Trichloroacetic acid in urine at end 
o f  workneek i s  7 1g/1. The determinant is nonspecific. since it is 
observed after exoosure to some other memicals. These nonspecific 
tests are preferred because they are easy to use and usually offer a 
brtter correlation with eIoosure than specific tests. :n s u m  
instances, a E1 for a soecific. less quantitative biological 
determinant . i s  recommended as a confirmatory test. The biological 
determinant i s  an indicator o f  exposure to the chemical, but the 
ourntitrtivr intermetation of the measurements i s  ambiguour. Their 
BEIs snould br roolied ClUtiOuSlv. These biological determinants should 
ne use0 as confirmtow t e s t s  mainlv for confiraation o f  exoosures 
inaicatra DV aeasurtments o f  a nonsoecific oeterainant or as a 

ow STmm 

09# STFW)I1IIDS 

NIW -TIM 

THE9ta.D LIWT UWlEs 

THEW LINIT VRLES 

THRESHOU) L i n n  VIYUES 

T H I O  LIUIT VRlES 
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- I Q B  
W E  OF suBsTR#I 
CRS REGISTRY NUER 
XhERUR F O W  
BOILING POINT 

=TIN6 POINT 

CORROSI V I TY 

mRwpoRoETHneQ 
127-18-4 
EX14 WEER R E V I E W *  
121 DE6 C RT 760 m H6 CWeast, R.C. (ed.) Handbook 
of Qlenistry and PIIvsics, 68th ed. Boca Raton, 
iloriaa: CRC Press Inc., 1387-1988. C-2721 +MER 
!EVIMpH 
-19 DE6 C [Yeast, R.C. l ed . )  Handbook of Chemistry 
and Physics, 68th ed. Boca Raton, Florioa: CIE 
Press lnc.. 1987-1988. C-2721 wPaR FEVIMDH 
Corrosion of aluninum, iron, h zinc, rhich is 
negligible unless water is present, can be 
inhibited by the addition of stabilizers 
[Kirkdthmer Encyclopeoia of Qlemical Technology. 
3rd ed., Volunes 1-26. New Vork, NY: John Yiley 
and Sons, 1978-1984. Z ( 7 9 )  7!W 4-R R V I W  

HFlZRRDS flMlclRl 
The major nazams encourtterra in the use ana handling of 
tetrachloroethylene stem fron its toxicolooic orooerties. Exoosure to 
this colorless lipuio may occur from its use as a solvent ana as an 
intermediate in chenical syntheses. In addition t o  eye and skin 
inflannation fron contacting liquid tetrachloroethylene, inhalation of 
its vapor can cause central nervous systen depression, liver necrosis, 
and effects on the lung, heart, and kidney. The IICGIH reconnends a 
workplace limit ULV) of 58 ppn as an 8 hr tinmeighted average (TW) 
with a note to prevent skin contact. Tetrachloroethylenels Sweet 
chloroforn-like odor nay warn of its p n s r n n  at a sut lLV level of 
4.68 ppn; homier, to assure against exposure, it is reconnrnded that 
self-contained breathing apparatus and full protective clothing be 
worn, especially in fire or spill situations. Rlthough considered 
nonflannable. containers of tetrachloroethylene may explode in the heat 
of a fire and its vapor will deconoose in contact with ooen fl;ntS or 
rea-heated matirials to yield the ooisonous qas, mosgene. For Si011 
fires involving tetracnloroethylene. extinguisn with dry CneBiCal or 
C E ,  ino for large fires, use water spray, fog, or foam. Cool 
containers with water. If the fire involves a tank car or truck, 
isolate the area for 1/2 mile in all directions. Tetrachloroethylene 
should be stored in a cool, dry, well-ventilated location, a u v  from 
strong oxidizers, potential fire hazards, caustic soda, potash, and 
chiBically active metals such as barm, lithium, and beyllium. 
Regulated by the IRTR, tetrachloroethylene may De shipped in tank cars, 
tank trucks, and 5- and %-gallon steel drums. For snall spills of 
tetrabloroethylene, orentilate the area then take up with verniculite, 
dry sand, or earth. Large spills should be diked for later disposal. 
Prior t o  imolenenting land disposal of wste residues (including u s t e  
sludge), consult environmental regulat ory agencies for guidance. 4-R 

ReJIELEpI, 
RADIRTIM L I n m  CIW ND 

. m 1 a  
m x ~ c  tazam RRTTIFG 

Classification of carcinogenicity: 1) Evioence in humans: inaerauate; 
2) evieinci in animals: sufficient; Overall sumnarv evaluation of 
ctrrinogenic risk to h u n m s  i s  grouo 28: The agent is possibly 
cartinogenic t o  hunans. /Fmn table/ [IRIIC, nono9rams on the 
Evaluation of the h i n o g e n i c  Risk of t h i ~ 1 ~ 1 5  to mn. Geneva: Uorld 
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2 -BUTANOHc 
1 -me 
Ma€ OF w!ilm mmm 
C& RE6ISIRY tWER 78-93-3 
rryE of slm!na&z m m I ( R 0 F E  
m R  F O W  u*+ ++EER REVIaEDH 
BOILING w I w  79.b Mti C CThr llrrrk Index. 19th rd. R J l u v ,  Nw 

Jrnrv: llrrck Co., Inc., 1983. , p. 8701 
EV IaEDH 

aTIN6 POINT ' -86.3 w6 C [Yrrst, R.C. (rd.) Handbook of 
Chemistry and Physics. b9th rd. Bocr Riton, R: 
CRC Prtrs lnc., 1988-1989. C - a l  t+P€ER 
K€UIDEDH 

CORRDSIVITY w 
W R W S  SUBYIAY w 
RRDIFlTlW LlNITS cy(D ND 
wmcTI# 

TOXIC MZrn IwTIffi w 
m TOXICITY VUE5 MD 
1 W I F l l R Y  DcyGuMus 10 LIFE OR H#lH 

3888 ppm LNIOSL Pockrt 6uidr  t o  Chrr ica l  Hlzvds. 2nd Print ing.  DW 
(MI0911 Publ. No. 8%114. Yrlhrngton, D.C.: U.S. Drpt. of H r r l t h  ud 
h m  Srwices, N I W S u p t .  o f  Doculrnts, 6p0, Frbravy 1987. , p. 601 
w€ER RNIDEDW 

krts critrrir f o r  09y\ mrdical r m s  rulr. t29 CFR 1910.20 17/1/8711 
c(lpEER REVIEYDH 

8 hr Timdright td  rvgr 288 ppm (590 mgicu n) 129 f f R  1910.lWB 
(711187)l ++PER EWIEYDH 

09y1 ST- 

09y1 ST- 

NIOS( -TIM w 
THIIESHM LIMIT VFUES 

Timr Yrightrd Rvg ~ W )  288 ppl,  590 mglcu m; Short T e n  Exoosurr L i l i t  
(STEL) 300 001, 885 mg/cu m (19761 CRmrricm C o n f r n m  o f  6ovcmmrntal 
Indus t r ia l  Hygirnistr. nV*s Thrrsnold L imi t  Valurs f o r  Chrmical 
S u b s t a m s  and Physical flgrnts and Biological  Exposurr I n d i c i r s  for 
1991-1992 Cincinnati, OH8 KSW, 1991. , p. 271 Hac EVIDEDH 

TMHIIESM LlHIl VWES 
BE1 (Biological  Exposurr Indrx): Ilrthyl r t h y l  kr tonr  i n  u r i n r  a t  rnd of 
s h i f t  i s  2 ag/l. (1989-89 adoption) CFlmrricm Confrrcncr of 
6ovrmclrntai I n d u s t r i a l  Hygirnistr. TLV r Thrrrhold Limit Ualurs for 
Chriical Substances and Physical  Flgrnts and Bioiaqica l  Erposurr 
Ind ic ie r  for 1991-1992. Cincinnati, OH: CICGIH, 1591. , p. 661 HQC 
l w T I a E p H  

OTILR OCWNIolw ND 
m1Ss1BLE LE= 

[mBI ss 2 kf? 
' 16uI: 
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an unrmectta critical excursion unless sotcia1 Drevrntivr mrasures arr 
takrn. lncl uncritical configuration. neutron ooisons. and 
adiinistrative control. lirotoors o f  uranium/ [Kirk-Othirr Encvcloordia 
of Chrmrcal Technology. ?rd ea.. 'loluirs 1-26, Nrr Vork. !R: John Uilev 
and Sons. 19784984. ?3(83) 5431 -PER REvIDQ)H 

TOXIC ! N A R D  RLTIffi M) 

HDWd TOXICITY Vwhs m 
INKDIRELY DMREUS TO L!FE OR WLTH 

3 igicu I /Uranium, insolublr coipoundr (as U ) /  [NIOSH. Packet 6uide 
to Chemical Hazaras. 2nd Printing. Mb6 INIQSH) Publ. No. 85-114. 
Uashinqton, 3.c.: U.S. Deot. o f  Hralth and Human Srrvices, N I W S u o t .  
o f  Documents, GPO. Ftbruary 1987. , p. 2341 ++PER EVIaeDH 

8 hr Timr-Ueiqhted avg: 0.25 Iglcu I. /Uranium, insol cmpd/ [29 CFR 
091R SIRNDaRDs 

1918.18B8 17/1/88)) WER REVIEKPH 

Hrcts criteria for OW medical recoras rule. [b CFR 1910.20 (7/1188)1 
09# STRNDIIRDS 

4-R RNIDQDH 
NIOSH REc[poID(IwITIo)G w 
IHESHOU) LInxT VILUES 

Tirt Weighted Lvg (TUR) 0.2 mgtcu r; Short Term Exoosure Limit CSm) 
0.6 mglcu I (1976) /Uranium (natural) solublr L insoluble CoIoOunds, i s  
U/ (lmerican Conferrnce o f  6ovcmrcntal Industrial Hygienists. 
Threshold Limit Values and Biolooical Exposure Indices f a r  1989-1998. 
Cincinnati, W: lmtrican Conferrncr o f  6ovrrn1ental Industrial 
Hyjrenists, 1989. , p. 421 HQC E V I W  

krrrum Rllo*ablc Concn (m) USSR 8.815 mglcu I (soluble CWPd), 8.875 
mglcu I linsoluble crpd) /Vnniur cupd/ [Intrrnational Labour Officr. 
Encyclopedia of Occupational Health and Pfety. Vols. 1111. Gonrva, 
Swittrrland: Intrrnational Labour Offrce, 1983. , p. 22371 +- 
REVIEUEDH 

O T E R  OcRpClTIDFiy FElplISSIBLE LEVaS 

[HSDBl SS 27 /cf? 
MR : 
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1 - S D B  
WE CF SuBslrvSX URRNILPI 
iRs REEiSTRY MP(FER 7448-61-1 
NOLECLUR F O W  U AEVIEUEDt+ 
BOILIN WIN7 3818 DE6 C [\east, R.C. Led.) Ibndaook o f  

Chriistrv and Physics. 69th ed. Boca Raton, PL: 
CRC Press lnc., :988-1989. 8-1411 HQEER 
REUIEYEDtt 

T.:.TING 1132.3 + or - 6.8 OEG C [Ueast, R.C. led.) 
Handbook o f  Chetistry and Physics. 69th ed. Boca 
Raton, FL: CRC krss Inc., 1988-1989. 8-1411 
WEER REUIEEDw 

rnRmIvIn M) 

HcIzams S ~ ~ R Y  No 
IWDIRTION LIMITS WD MTENTIFY. 

PURE URRNIM DOES MT CONSTITUTE RN EX- RRDIRTION wzam SINE IT 
MITS MRINY RPtK4-MDIRTION RT R LOU Et€R[iy LNEL. iT D E S ,  HwVER, 
CWSTITUTE RN IHIEWL RADIRTION MZRRO IF IT ENERS THE BODY. 
[Intrrnational Labour Office. Encvclooeoia of Occupational Health an0 
Safety. Vols. 1611. Geneva, Snitrrrland: International Labour Office, 
1983. , p. 22381 ++PEP. P.EVIMDH 

EWS TO (234)THORIUM VIR Iy9cIII MISSID( OF 4.2 HIUION 
Van. [Sax, N.I. Dangerous Properties of Industrial hterials. 4th ed. 
New Vork: Van Nortrand Reinhold, 1975. , p. 1 2 4 1  *MER REVIEWEDM 

There are fifteen known isotopes of uraniut, not counting the 1SOtrrlC 
state; three, l234)uraniut, (?35)uraniut, 6 1238)uraniui exist in 
nature. PI1 isotopes of uraniut are instable and, as they decay, eilt 
alpha or beta particles. The tort stable ... isotope is (238)UranlUt. 
/Isotopes of uraniuil [Kirkdthter Encyclooedia of Cheiical Technology. 
3rd rd., Volutes 1-26. New Vork, NY: John k i i e y  and Sons, 1978-1984. 
2 3 W )  5131 +rPEER REVIEEDH 

(238)uraniur nalf-!:ne: 4 . 5 X W 9  vr, al&wcnrryes: aooror 4 . 2  HCV 
Im, grata-energies: 0.048 MeV 0%; (215)uraniur half-tire: 7.1XlW8 
yr, aloha-energies: 4.8-4.56 ReV, gama-energies 0.095 MeV 9%, 0.143 
MeV 1 3 ,  0.185 NeV !Z%; (2UIuraniui half-tile: ?.cJXl@d yr, 
alpha-energies: 4.717 NeV 28%, 4.768 nev 72%, gama-energies 0.851 MeV 
0S. /Isotopes of uraniui/ [Fribrrg, L, Nordbrrg, G.F., Krssler, E. and 
Vouk, V.B. (eds). Handbook of the Toricology of Netals. 2nd ed. Vols I, 
I!.: Cltsterdaa: Elsevier Science Publishers & Y . ,  1386. W2 b241 ++PER 
REVIrn*  

Radiation fro0 uraniui has low penetration k elaborate shielding is 
unnecesiarv. [International Labour Office. Encycloordia o f  Occuoational 
Health and Safetv. Wols. :6II. Genrvr. Snittorlano: lnternatlonal 
Labour Office, 1981. , ;. 9S5l t+F€ER RfUIDQDH 

... SUSECED THAT RRDIOACTIVIN OF OE .4 FRESKE CF IWOON IN nrM AIR 
Klh RESWNSIBLE RGDiTS /IN CCILGE GF nlfJIlRS/. :Hamilton, G.. and H. L. 
M y .  Industrial Toxicology. ?rd ed. RctOn, Mss.  : Publishing Sciences 
Grouo, Inc.. 1974. , 9. 3951 W E E R  P€VIEED+* 

Large ouantities of (3)uraniuo or (215)urrnlul that exceed the 
liniiui cr:ticai lass I ~ V  or a n a Z M  necauar tnrv rav De tne souxe 0 1  

ARDIClTIDN LINITS RND WTENTICIL 

RADIRTION LINTS IWD FmMTIRL 

RRDIRTIaN LlNITS RND m 1 a L  

mraim LIRITS FM) m m I a L  

RROIRTION LIMITS Rw POTENIIRL 

WIRTION L I M E  Rw PDTOCTIRL 
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',inference 3:: Sovwnirnta: ::austriai Hvgienis:s. :?89. , ;. 3-1 **K 
S E V I E X W  

Excursion Liiit 4ecorienoation: Excursions in mower exoosure ievrls 
m y  exceed three r i m  tne TLV-WUR for no lore than a total a f  28 nln 
during a work aav ano unoer no clmurrtances should thev exceea five 
tires the TLV-wR. provided that the T1V-m i s  not excreaed. [Rierican 
Conference of Govemiental !adustrial Hygienists. Thrernold Lliit 
yalues and Bioloqical Exoorure indices for 1989-1990. Cincinnatl. m: 
RiWiCan Conference a f  Governrental !ndurtrial Hygienists. 198% i. 
b l  HQC AEVIEhED~ 

Other recoiaendationr: Austria. B e l g w .  Finland, Grrranv ( f f iR)  
Nethrrlanas, Smitmland ... and Yugoslavia a11 at 8.81 rglcu li 
Rommia- 0.885 riycu I avg and 0.815 rgrcu r iaxirua. /Silver 6 CnDd/ 
[Rrerican Conference of 6ovemmental Industrial Hygienists. 
Documentation of the Threshold Liiit Values and Biological Eroosure 
Indices. 5th ed. Cineinnat i, OH: Anerlcan Conference of Sovrrniental 
Industrial Hygienists. !9W. , ;. 5291 HPEER flEVIEED** 

~ u ~ h o c o u )  L I ~ I T  VFLES 

OTHER EZIPRTIOFW FERMSSIBLE 'LEVELS 

[HSDBI 55 9 /cf? 
U 9 A  : 

REV. 2 
JUNE 11. IW2 

\ 

Page A - 1 5  



- rsOB 
W E  CF SUBSTRNCE SILVER 
CKS REGISTRY W R  7448-a-4 
YLEtLhRR F O W  clg ++OC R E V I N D + t  
30ILIKG POINT WROX 2eW DES C [ 3 e  h p c k  lnoex. : a h  ea. 

Rahmv, New Je:rev: nrrck Co., lnc., :?a. , i .  
12211 HPEER R$IEtQ++ 

=TIN6 WINT 968.5 C :The llerck Index. ;8th ed. Rahwav. New 
Jersey: flerck Co., ;nc., 1983. , j. 12211 ++EER 
RNIEuEDtt 

tORROSIVIN w 
MZRRUS SLPOYIAY 

The i a j o r  hazaros encountered i n  t h e  use and handling of  s i l v e r  S t t i  
from i ts  tox ico logic  propert ies .  TOXiC by a l l  routes  t i e ,  inhalat ion,  
ingestion. and dermal contac t ) ,  exonsure t o  s i l v e r  ( a s  a f i n e l y  divided 
i e t a l ,  or i n  so lu t ion)  l a y  occur f r o i  i t s  use in  r lec t roola t ing ,  as a 
coioonent of photogramic  mater ia ls ,  :n the i anufoc tur r  o f  jewelrv, 
iirmrs, c3inage, q ig i rn ts .  a n t i s e o t i c s .  and i n  brazing and welding. 
E f f e c t s  from exposure iav  include sk in  or w e  i r r i t a t i o n ,  mild 
broncni t is .  i c t a l  f u i e  fever ,  ind  a rgyr ia ,  a alue-gray d isco lora t ion  of  
the  Skin, iucous i e i m a n e s ,  a d  eyes. Rlso. neoa t ic  Oaiage nas been 
i i p l i c a t e d  with so luble  s i l v e r  salts. >e O M  FEL is  s e t  at  a l U R  of 
0.81 I g k u  1. Safe l e v e l s  should be i a i n t a i n e d  by the  us) of 
engineer ing c o n t r o l s  (eg, local exhaust vent i l a t i o n ,  or process 
mclosure) .  :a a c t i v i t i e s  here o v e r t x p o s u r e  t o  s i l v e r  l a y  o m ,  
workers should wear i iperv ious  c lo th ing ,  gloves, face protect ion,  and a 
self-contained breathing apparatus. Such c lo th ing  and equipment should 
be re ioved before ieaving t h e  worksite. Skin t h a t  bocoirs  conta i ina ted  
with s i l v e r  should be o r o i p t l y  washed. Eating and s ioking should be 
prohibi ted i n  s i l v e r  work areas. Finely divided s i l v e r  dust  i s  
flamiable. Rlso, explosive coioounds l a y  f o r i  when s i l v e r  n i x e s  with 
acetylene,  a i ion ia ,  or hydrogen peroride. Before shipping s i l v e r ,  
consul t  with t h e  regula tory  requirements  of t h e  Us Deoartient of 
Transportat ion.  I f  3onoered silver or so lu t ions  of s i l v e r  are r o i l l e d .  
f i r s t  v e n t i l a t e  t h e  area,  then c o l l e c t  t h e  s o i l l e d  i a t e r i a l  ( so lu t ions  
a r e  f i r s t  absoroed i n  v e r i i c u i i t e .  cry sano. or r a r t h )  ana olace i n  
sealed conta iners  f o r  rec ia ra t ion .  Before i i o l e i e n t i n g  lane d isoosa l  of 
s i l v e r  waste, consul t  with r n v i r i n i r n t a l  regula tory  agencies for 
guidance. ++PEER REVINDH 

mmoN L I n m  w Nu 

TOXIC WZaRD mxt6 w 
WIN mxmn VIYLES m 
1 W I R T E L Y  DRHaROUS TO ND 

09w STcIM)(IWS 

m 1 R L  

LIFE OR lEllH 

Meets c r i t e r i a  i o?  EHFl waical records rule. :t9 CFR 1910.20 (7/1/87)1 
WEER R N I E ~ * +  

09(R STRWRDS 
8-hr Tiir-lleighteo avg: (8.01 agicu I) E29 CF9 1110.1088 (7/1/87)1 
@MER RNIMD*+ 

N I 0 9 1  E-lIrNs VD 
TMESXUI LINT VWJES 

Tine Weighted Rvg ( T U )  0.1 i q / c u  i (1981) [Witrican Conference of 
6ovrrn ien ta l  Iihdustria! Hyqienirts. ’hreshold L i i i t  Valuer ma 
Biological  Exoosure Inoices  for 1989-1998. C:n:innat 1. W: Slwrican 
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- WB 
W E  GF NBsTRNtE PCUTONIUR 
CX REGISIRY W E R  7440-07-5 
XOLECLILRR F O M  Pu + @ E R  REVIEKDw 
SOILING WIN1 222 deo C IPlutoniun. alms iornf  [Weart. R.C. 

(rd.1 Hanobook of  Chenis t rv  and Phvsicr .  69th ea. 
80ca Aaton, FL: CRC Prtss Inc.. :088-1989. 8-1151 
# B E E R  EVI- 
641 deg C IPlutoniur .  alba f o r i /  [Ueasr, R.C. 
(rd. I Handbook o f  C h r r i s t r v  and Physics. 69th ed. 
Boca Raton. R: CRC P r e s s  Inc., 1988-1969. B-1151 

LELTING POINT 

+MER 
CORROSI V I PI ND 
rWZRRDS S W R Y  No 
~ I B T I O N  L I n m  TW) WMIW 

Because o f  t h e  nign rare o f  
bring s p r c i f i c a l l v  aosoraed 
rao io lopica i  Doison . . . and 
[Weast, R.C. (id.) HandOoow 

enisson of a loha  o a r t i c l e s  ana tnr e i e r r n t  
bv Done marron ... Diutoniun / i s /  a 
a very  orngerous r a o i o l o o i c a l  nazua. 
o f  fher i s t rv  and Phvsicr. 69th ta. 8OCa 

Raton, R: CE Press  Inc., 19M-1989. 8-24] HKER EVIEbEw 
RRDIRTION LIHITS RND P o T w I I k  

P lu toniur  in  l i q u i d  s o l u t i o n  is  nore l i k e l y  t o  becore c r i t i c a l  than 
s o l i d  plutonlur .  The shape o f  t h e  rass nust  a l s o  be cons idr red  whew 
criticality i s  concnned.  [Urast, R.C. (ed.) Handbook o f  Chrnls t ry  and 
Physics. 69th ed. Boca Arton, R: C E  Press  Inc., 19138-1989. B-291 
HPEER REVIEYO* 

mXIC HRZRRD lwTIf f i  ND 
HI#N TOIICITY VRLLeS m 
irn~anY~m~o NO 
LIFE OR HERLTH 

09w STRWRRDS ND 
NIW ECDENDATIWS ND 
THRESWU) LIMIT v#LIEf ND 
O X R  ocRIpsyTIoFyy FERNISSIBLE LEVELS 

Naxinun ocrnissiblr concent ra t ion  o f  (238)olutonium i n  air 7x10-I3 u 
c u r i e l c c ;  o f  ( 2 3 9 ) ~ I u t o n i w  in a i r :  6x10-I3 u cur ie /cc .  [Thr flerck 
Index. 10th re. Rahnay, New Jersey:  flerck Co., Inc., 1983. , p. 18871 
a R  RVIMDH 
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!?e f:rst tiie. :r for wnich a c n a n y  in the "Ildootrd' :i;ting naS L m n  
frooosed. The oroooseo l i r i t s  Should br conriorrra trial 1:ritr that 
d r i l  rerain In t h e  listino f3r a Period o f  at least tic0 years. : f .  
after tu0 years no evioence c o l e s  t o  l q h t  that ourstions the 
aowooriatrness o f  the  vaiucs herein. :he values ~ 1 1 1  be reconriderto 
for the 'Rdootrd' !;st. Tire Weighted Avg (TW 0.05 rgrcu I [Rrrrican 
Conference of Governaental Industrial Hygienists. Thresnold Lirit 
'Jatues and Biological Exoosure lnlicrs for 1989-1990. Cincinnat 1. w: 
m r i c a n  Conference of Governmental Industrial Hygienists. 1989. , ;. 
-51 *+OC RNIaBPo 

Notice of Intended Change (first notice aoorared in 1989-90 edition): 
ill. A1= Confinra nuran carcinogen. [Rmerican Confrrtnce of 
Goverraental Industrial Hygienists. Threshold Limit Values and 
Bio1o;ical Exposure Indices fo r  1989-1990. Cincinnat i ,  CH: Rrrrican 
Conference o f  6overnrental Industrial Hygienists, 1989. , ?. 451 *a 
ANI- 

Naii allowable concn WC) USSR 8.5 rgrcu I /Nickel, nickel oxioc and 
nickel sulfides as dust/ [International Labour Office. EncvcloEeola o f  
Occuoational Health and Safety. Volr. 1111. Geneva, Saitrerland: 
International Labour Office, 1903. , 7. 14381 W E E R  EfIm* 

THESELO LINT V A L E S  

anm O~CLIPCYIIUNAL PERRISIBLE was 

ttSDB3 SS 10 /cf? 
!SR: 
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-iQ)B 
EWIE OF SUBSTME N I W L  
CRS PEGISTRY W R  7 W H 2 - 0  
,?!UCUJIR F O W  Hi ++K !EVIEkED++ 
?oILItG mIm 2730 de! C :;east. R.C. (ed.1 Handbook of 

L'eairtry ana Phvsics, bath re. Boca Raton, 
Floriaa: CRC Cress Ix., 1987-1988. 8-1101 * M E R  
REVIEED++ 

Chiairtry ana Fhysics. bath ea. Boca Aaton. 
Floriaa: CRC Press lnc.. i987-1988. 9-1101 H#ER 
R E V I D +  

xa~1r ;6  POINT 1455 dog i Weart, 0.C. (ed.1 Handbook of 

CORROS I v In ND 
HRlRRDs SLUvaRY m 
PADIRTION LIMTS CWD ND. 

TOXIC HRZRRD RATIN6 
FDTEHIIRL 

Classification o f  carcinooenicit*i: !) eviaence in nuaans: sufficient; 
2)  evidence in animals: suffic:ent. Overall suaaarv evaluation of 
:arcinogenic risk t o  nuaans i s  !roup 1: The cneaical is carcinooenic :J 
h u m s .  /Fro1 table, nickel 6 nickel C # M /  [IRRC. !!onograpls on the  
Evaluation of the Carcinogenic Risk o f  Cheaicals t o  nan. Geneva: World 
Health Organlatior,, International Rgencv for Resrarcn on Cancer, 
1972-1985. (Rultivoluae work). SI 67 (198711 HQEER R E V I E K P H  

WWd TOXICITY V#uEs ND 
IWQ1REI.Y DCLNGEWILG 70 LIFE OR HEALTH 

NIm has recoaaendrd that nickel be treated as a potential huaan 
carcinogen. :NI091. Pocket Guide to Cheiical Hazards. 2nd Printing. 
OH6 (NIDSI) Publ. No. 85-114. Uashington, D.C.: U.S. Dept. of Health 
and Huian Services. N I W S u p t .  of Documents, GPU, February 1987. , p. 
1721 HPEER RNIfXDI+ 

!!rets criteria for OSW medical records rule. /Nickel. rrtal and 
soluble cam. i s  Nil It9 CFR 1910.20 (7/1/87)1 *+oEER RE'IIEKDH 

9+r Tire-Ueiphtea avg: 1.0 ro/cu 1. /Nickel, ictal ana soluble CIOO, 
as Nil [?9 CFR 1910.1&88 (7/1/87)1 + M E R  REVIMl)r* 

NIW recoaaends that the substance be trratrd as a potential huaan 
carcinogen. /Nickel, ;norganic coaoounds/ tNIOSH/CDC. NIm 
Rtcoaaendations for Occupational Safety and Health Standards Spot. 
1986. (Supplerent t o  morbidity and nortalitv Weekly Report 3 No. I:, 
Sept. 3, 1986) 2 6 1  +M€R REVIMD+t 

NIW RECOlQWlXITIWS 
10 Hr TU0 15 ug nickel/cu 1. /Nickel, inoroanic cmod/ [NIOSWUC. NIOSH 
Rtcoaaenaations for Occupational Safetv and Health Stanoards Srpt. 
1986. (Supplrarnt :J norbidity and nortality Ueekly Report 35 No. : Z ,  
Serit. 26. :9&1 2453 **PEER REVIEUEDtr 

Tile Yeighted Avg (TUN 1 rgicu I [American Conference o f  Governaental 
!ndustrial Hygienists. Thresnold Llrit Values and Bioiooical Exposure 
!ndices for 1989-1990. Cincinnat i, 23: hmerican Conference of 
Govemaental Industrial Hygienists. !989. , ;. 311 *+QC REVIEKDH 

Notice of Intenare G a n o r  (first notice aoorareo in 1989-90 editionJ: 

091R ST- 

DsHll STANImRDS 

N I r n  AEIIPDWOFlTIONS 

MWD LIMIT V A L E S  

THESYGU LIMIT V # E S  

KGIH has ::stet cnrmicais for wim a i i r i t  nar oren uroposea for 
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W PUN FOR SOUR PONM WA5l€ PROCESSING AREA 
DEUVEIUBLE 7soc 

:ht effect c f  :*e cnemical. :hus ieaving i t  unorotectea CY the 
-ccommenoed BE:. (!987-1488 adootionr /Lead/ [American Conf erence of 
Governmental Industrial Hygienists. Thresnold Lirit Values ana 
BiOlO~ica! Exoosure Indices ior 1989-1990. C;ncinnati. 3H: American 
Conference of Goveremtnral :ndustrial Hygienists, 1389. , ;. i31 H O C  
EUIEUEDtt 

XRESHU LINIT VFullEs 
(8iological Exoosure Index): Lead in blood (tiring is not :ritlCal) 

is 59 u!/lW 11. :e determinant is usually present i n  a significant 
dit in biological specimens collected fro1 suojects n o  have not been 
OtcUpatlOn~lly exoosed. Such background levels are incl in the BE1 
value. (1987-1988 adoption) /Lead/ [Rmerican Conference o f  6overnmental 
Industrial Hygienists. Threshold Limit Values and 8iologicil Exposure 
Indices for 1989-1990. Cincinnati, W: herican Conference of 
Governaental Industrial Hygienists, 1989. , J. 631 W C  REVIEW)* 

XI '(RiO~Ogical Exposure Index): Lead in urine (timing is not critical) 
IS 150 ug/g creatinine. The determinant is usually present in a 
significant amt in biological soecimens collected from subjects rho  
have not been onupationally exposed. Such background levels are incl 
in the REI value. (1987-1988 adoption) /Led/ [Rmerican Conference of 
Governmental Industrial Hygienists. Threshold Lirit Values and 
Biological Exposure Indices for 1989-1998. Cincinnati, W: American* 
Conference of 6overnmental Industrial Hygienists, 1989. , 2. 631 ta 
REVIEUEDW 

BE1 (Riological Exposure Index): Zinc protooormyrie in blood after I 
month exposure i; 258 ug/lW 11 erythrocytes or 100 ug/lW 11 blood. 
The determinant is usually present in a significant aat in biological 
sp@cimens collected from subjects t h o  have not been OccUpatiOnallY 
exposed. Such background levels are incl in the REI vaiue. (1987-1988 
adoption) /Lead/ [Rerican Conference of Governmental Industrial 
Hygienists. Threshold Limit Values and Biological Exposure Indices for 
1989-1998. Cincinnati, OH: herican Conf erence of 6overnmentrl 
Industrial Hygienists, :989. , ;. b31 tcoC REUIRlEDH 

THIIESWU) LIMIT VKLIES 

THREEXU trnrr VKUES 

OMR OCCLQNItNK ND 
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. - W m B  
!M OF SUBSlANn WD 
CAS R6ISTRY MI(Bo1 7439-92-1 
XXERUR FORIULA Pb 1-R EVIMDH 
BOILItSi POINT 1740 DEE C [The Ilercck Index. 18th ed. R a h w ,  Ne* 

Jersrv: Ilerck Co., Lnc., 1983. , ;. 7761 44- 

RNIahDH 

Jersey: Perck Co., Inc., !983. , j .  7761 4- 

R€VIEUEDt+ 

r n T I f f i  POINT 327.4 DE6 C tThr Nrrck Index. 10th ed. Rahwav, New 

CORRDSIVITY ND 
HaZARDS 9JmRY ND 
RRDIATION LIMITS RHD m 

TOXIC Ham RTIN6 
FUTENTICY 

A)  Evidence for cartinoqenicitv in h w a n  linadequate). 9) Evidence for 
curinogenicity to animals ... rmtallic lead ... lhasl not been teste8 
adeouately. !Lead and lead comDounos/ [IW. lonographs on the 
Evaluation of the Carcinoynic Risk o f  l3emicals to Han. Geneva: World 
Health Organization, International flyncv for Researcn on Cancer, 
1972-1985. (kltivolumr work). 57 2 3  (198711 4- mIm+* 

MlWN TOXICITY VUES M) 
ImIAlElYDCWGEROUSm m 
LIFE OR HRLTH 
OPW STRWRWS 

[)9w Permissible Exposure Limit: 58 u g h  I, 8 hr Time-Ueightrd 
Avmrage. /Fumes and dust, as Pb/ 129 
EVIDIEDH 

Mrrts criteria for OW redical records rule. /Snorganic lead/ C3 GR 
1919.28 (7/1/87)1 *rpEER RNIDiEPH 

NIW Recommended Exposure Lirit: (188 u g h  m Time-Ueighted Flverage; 
air level to be maintained so that worker blood lead remains less than 
or equal to 68 ug/l00 g. Recommendations are based on exposures up to 
18 hr. :Inorganic lead/ INIOSHIWC. N I B I  ReCommrndatiOnS far 
Occuoational Safetv and Health Standards Sept. 1986. lSuoolement to 
Morbidity and Mortality Weekly Report 25 No. 15, Sept. Z, 1986) 2lS1 
w€ER REV1Ew)H 

Time Weighted Avg (TWII) 0.15 rgicu m (1986) /Lead inorganic dusts 6 
fumrs, as Pb/ [American Conference of Govrmmental Industrial 
Hygienists. Threshold Limit Values and Biological Exposure Indices for 
1989-1990. Cincinnat 1, OH: American Conference of Governmental 
lndustrial Hygienists, 1989. , 9. 271 *coC EVIEEDH 

Excursion Lirit Recormendation: Excursions in worker exoosure levels 
ray exceed three times the TLV-TWR for no more than a total o f  3 min 
during a work dav and under t o  cimumstances should they ercred five 
times the TLV-WII, provieed that the TLV-TW is not exceeard. /Lead 
inorganic eusts 6 furrs, i s  Fb/ [Rnerican Conferrncr of 6ovrrnmental 
IndUStrial Hvgienrsts. Threshold Lirit Values and Biolqical Exoosure 
Indices for 1989-1990. Cincinnati, W: American Conference o f  
Governmental Industrial Hygienists, 1989. , p. 61 Hoc REVIEEDw 

QII iaentifioblr oooulation y o u 0  right have an incr susceoiibili:7 :o 

1910.1025 (7/1/87)1 W€ER 

09w STPJIDMDS 

NIOSH RECMIQWRTIWS 

l'HE9UI-D LIHIT VwlEs 

nmmn L x n n  v u s  

THRESIW L I n u  VCUES 
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DmvEJU8l.E 7 y c  

-HSDB 
W OF sIwSlM€ a(m/L?l 
tRs FE6ISlRY HmeER 7##7-3 
PIIUKLRR F O M  Cr WEER REVIEKpw 
BOILIS WINT 2642 DE6 C f??w Aerck Indrx. :3th ed. RahMv, flew 

Jersey: h r c k  Co., hc., !983. , ;. 3171 +W 
sEvIDED++ 

Jersey: Nrrck Co., Inc., 1983. , 9. 317l 
ANIEw)H 

=TIN6 POINT 1988 DES C :The nerck Index, :0th ed. R a h n v ,  Nrw 

aORROS1v1TY No 
HR~ARDS SLbbylm m 
RRI)IRTIoN LIMITS Rw ND 
WTEHIIRL 
mx1c WZRW RRTIMG 

Classif ication o f  carcinogrnicitv: 1) tviaenct in hurans: marauate: 
21 evidrncr in aniials: inaorgwte. Ovrrrll suiiarv evaluation of 
carcinogenic r i s k  t o  h u m s  i s  group 3: The chriical IS not 
clrssifiablr as t o  its carcinoqrnicity t o  nurans. /From tablr, 
trivalent chroiiui c i w /  CIRRC. fionograpns on the Evaluation of the 
carcinogenic Risk of Cheiicalr t o  kn. Gtnrva: Yorld Hrrlth 
Organization, Intrrnational Rgrncy for Research on Cancer, 1972-1985. 
(Ilultivoluir work) .  S7 68 (198711 WEER F E V I W H  

W TOXICITY V U  w 
lClEDIcImY DWS3WS r0 LIFE OR XRTH 

SW ig/cu e RJIW. Pocket Guide ta Chemical Hazards. 2nd hinting. 
OH6 (NIOSH) Publ. No. 85-114. Uashington, D.C.: U.S. Dept. o f  Health 
md Human Servicrs. NIOSH/Supt. o f  Docurrnts, 6F0, Fcbruarv 1987. , p. 
821 Hoc R N I E W H  

Nrrts miteria for 09y\ iedical records rule. /Total chroiiui/ E9 f f R  
1910.20 (7/1/8813 trQEER 4EVIEIQDH 

8 hr Tire-Ueighted avg: 1 igfcu I IChroriui, rota1 8 insol salts (as 
Cr1l 129 CFR 1918.lBBB (7/1/88)1 HPEER REVIEW++ 

09YI ST-S 

OW S T M R R D S  

NI091 RECoI.aQE(DRTIcNs ND 
TWESiU LINIT VFyIEs 

l iar Yrightrd Avg (TW) 0.5 IJ/CU I (19811 [Rirrican Confrrrncr of 
6ovrmnrntrl Industrial Hy9:nnistr. Thtrihold L i n t  Valurs and 
Biological Exoosure Indices '37 1989-1998 Cinclnnatl, M: fiDWiCan 
Confrrcncr of Governrental Industrial Hygirnists, 1989. , P. 171 
IWIMDH 

Excursion b r i t  Recoiirndation: Excursions in uorker exoosurr lrvtls 
i r y  exceed three tiirs the TLV-TCYI for no inre than a total o f  20 ein 
during a work day and undrr no circuistancrs snould thry excrrd five 
tiirs the nv-w, provided that t!w TLV-TWII is not excerurd. Chrrrcan 
Conf rrtncr of Gavernrrntal Industrial Hygrrnists. lhrrshold L m t  
Ualurr and Bioloqicar Exposure indicts for 1969-1990. C:nClnnPtl, ffl: 
Ckrrlcrn Confrrrncr o f  Govrrnirntrl Industrial Hygirnists. 1989. , j .  

bl WC FIEVIDIED., 

MIIESPM L x n n  vw 

O T H R  UcctlpclTIoFly ND 
F€RnIssIBLE LEMS 

tmB1 5 8 /cf? 
'IPR: 
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13 thr EEi vaiue. (:988-1989 adootiOnJ IGdriuii [Rrerican Conference 
o f  6overnrrntal Industrial Hygirnists. ihrernold Lirit Values ana 
Jiological Exoosure indices for 1989-2998. Cincinnat 1. M: Rirrican 
Conference o f  6overniental Industrial Hygienists, :989. , 2. ba 
FfVIE-EW 

E1 (BlOlOgiCal Exoosure index,: Gdriur in blood (tiling is not 
critical) i s  18 ug/l. The artrrrinmt i s  usually present in a 
significant ant in biological soeciirns collected fro1 suojrcts wo 
have not been ornuoationally exoosed. Such aacwground levels are inCl 
in the BE1 value. (1988-1989 ado~tionl /Cddriui/ [Rierican Conference 
o f  6overnrcntaI Industrial Hygienists. Thrcsnold Liiit Values and 
Biological Exposure indices for 1989-1990. Cincinnati, OH: Clierican 
Conference of 6ovemitntaI Industrial Hygienists, 1989. , p. 621 
aVIEyEDH 

TW~WM u n r i  VFUES 

om ocL1BaixoLw ND 
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!o O r i i c a I  Hazaros. 2-d h i n t i n g .  H (NIW) Publ. 2 0 .  85-114. 
'UaMinntOn. E.:. ; C.S. Deot. of Hcaltn and Human StrVlCeS. H I m S u o t .  
i f  Docuirnts. GX. F t a r w v  1987. . j. 681 4-R REVIELED* 

n r r t s  c r i t r r i a  for OSIYI i r o i c a l  recorns r '  ir.  /Cadmium dust ano caamiui 
ow S T R a m s  

f u i e /  rt9 CFR 1918.a (7/1/87)1 HQEER REVIDEDH 

8dr T i i r W c i F t r o  avo: 8.1 igicu a: accrotable  c e i l i n g  concentrat ion 
0.3 mgicu I I W m i u i  f u r /  E9 CFR 1910.1888 (7/1/87)1 @ + P E R  
RVIMDH 

B-hr Ti i r -Hr ignt ra  avg: 0.2 i g i c u  I: accro tab le  c e i l i n g  concrn t ra t lon  
0.6 i q i c u  I / W r i u i  ous t /  E9 ffR 1910.16M I7/1/87)1 @MER 
LVIW 

Nlm recomirnds t h a t  t h e  substance br t r r a t t d  as a p o t e n t i a l  human 
carcinogen. /Cadmium dust  ana cadmium f u i r /  [NIWCOC. NIW 
Rrcomrnoations f o r  Occupational s a f e t y  and Health StanOrrtlS Srpt. 
1986. (Supplr i rnt  t o  l lorbidi ty  and l l o r t a l i t y  Wrrklv Rrport 35 No. 15, 
Srpt. 26, 1986) 751 W€ER RNIEMDm 

Tiir Urightrd Rvg (MI 0.85 i g i c u  I / C a d i i u  d u s t s  & s a l t s .  as Cdl  
C h r r i c a n  Conftr tncr  o f  6 o v r r n i r n t a l  I n d u s t r i a l  Hygirnis ts .  Thrrshold 
L i m i t  Valurs and Biological  Exoosure lnd icrs  for '989-1990. ' c :nc innt i ,  
M: h r r i c a n  Conf r rencr  of  Sovrrnnrntal  I n d u s t r i a l  Hygirnls ts .  1969. , 
p. 141 rtQc EVIotEoH 

Excursion Limit Rrcotarndation: Excursions i n  workrr rxposurr l r v r l s  
lay exnrd thrw t i l e s  t h r  TLV-TYR f o r  no nor( than a t o t a l  of 38 i i n  
during a work day and undrr no c i rmmstances  should t h r y  txcrrd f i v e  
tirrs thr ILU-lUlI, provided that thr T L V - T M  i s  not rwcredrd. ICadriw 
dus ts  6 s a l t s ,  as Cd/ Iblmerican Confrrrncr  of 6ovrmmrntal  I n d u s t r i a l  
Hygirnistr. Thrrshold L i r i t  Valurr and Biological  Exposure Indlcrs  for 
1989-1990. Cincinnat I, OH: Clrrriean Conf rrmncr of 6overnmental 
Indus t r ia l  Hyg!enists, 1989. , p. 61 HOC %VI- 

Notice of In t inerd  Chanqr ( f i rs t  n o t i c r  appeared i n  1987-88 r d i t i o n ) :  
Thr MXIH has l i s t e d  m r i i c a l s  f o r  n ich a liiit  nas o r t n  wopoted for 
thr first t i i r ,  or for h i m  a cnangr in  t h e  'Rdoptrd' l i s t i n g  has br tn  
propasrd, Thr proposrd l i r i ts  should br considerre trial l m t s  t h a t  
w i l l  remain in  thr l i s t i n g  for a prriod of a t  l e a s t  two years. I f ,  
aftrr two years no rv idrncr  comrs t o  light that q u r r t i o n s  t h r  
appropriatenrss  of t h e  va lurs  h r r r i n ,  t h e  v a l u r s  will br r rcons idr r rd  
for t h r  'Cldoptrd' l ist.  Tire Urightrd C g  (MI 8.81 mgku I /cadmium k 
coapounds, a s  cd/ Clser ican Conference o f  6overnr rn ta l  I n d u s t r i a l  
Hygirnists. Threshold Limit Valurr and Biological  Exposurr lnd icrs  f o r  
1989-1990. Cincinnat i ,  WI Rmrrican Confrr tncr  of 6overn i rn ta l  
l n d u r t r i a l  Hygienists, 1969. , P. 441 HQC RNIEihDH 

Notice of Intrnoed Change (first n o t i c e  appearro i n  1987-86 r a t t i o n ) :  
f2. A?= Susorc t ra  human carcinogen. /Cadmium 1 comoounas, a s  Cdl 
t l l rer ican Confertncr of  6 o v r m i r n t a l  I n d u s t r i a l  Mygirnists. Thrrshold 
L i r i t  Values and Biological  Exposure l n d i c r s  for 1989-1998. Cincinnati. 
OH: Rierican C o n f r n n c r  o f  6overnmrntal I n d u s t r i a l  Hygienists, 1983. , 
p. 441 Hoc REVIEEM* 

9EI  (Biological  Exoosurr index): Cadmium in  u r i n r  ( t i r i n g  is not 
mitical)  i s  18 ugrg c rea t in ine .  The a r t m i n m t  i s  usual ly  prrsent  i n  
a s i y i f i c a n t  a i t  i n  b io logica l  soecimens c o l l r n e d  fro1 s u 0 ) r c t s  d o  
nivr not or in  o m o i t r o n a i l v  cx-otr:. Sum m g r o u n o  Itvris arc inc l  

09YI ST- 

oow srcwollws 

NIOSH ECUWFiMTIaG 

THESOU) LIMIT UWlEs 

L I N T  VwlEs 

THllEpIM LIMIT VcuEf 

MEsUn LIUIT VCYLES 

LIIIIT VWJES 
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. -ma 
M GF SuBsicVn tAOIIIM 
CRS RESISTRY MTlBER 7448-43-9 
NILIN3 POINT 765 DEG C :The Herck Index. lath ea. Rahwav, New 

Jersev: Hrrck CG.. !x., !983. , ;. 2231 ++PEER 
RNIMDw 

MTING POINT 221 C [The Merck Inoex. 10th ea. Rahuv, New 
Jrnev: fiCPCk CG., Inc., 1983. , ;. 2231 HQEER 
RNIEEDW 
Highly corrosion resistant [Sittig, H. HandbOOk of 
Toxic h d  Hazmous bemicals. Park Ridge, NJ: 
Nores Data Corporation, 1981. , p. 1193 W E E R  
WIEbEDW 

aRRDsIvITy 

mzms SUU#RY 
The IaJOr hazards encountrred in thr usr and handling of cadmium stel 
from its toxicologic properties. Toxic primarily by inhalation and 
Ingrstion, exposure to C~CIIIUD (salts, d u s t ,  or fuirs, may occur from 
thr smrlting and refining o f  ore, and from its use in metal olating ana 
coating, production of batteries, synthesis and use of 
cadriul-containing pigments, soldrring, ano in plastics, ceramic 
glues. alloys, and amalgams. Effects from exoosure may include 
headache, nausra, shortness of breath, chest pain, weakness, fever, 
kidney damage, liver damage, chronic bronchit i s ,  emphysema, and 
pulmonary edema lpossibly resulting in death). NIDSH has rtcommended 
that cadmium (dust and fumrs) be trrated as a potential h w r n  
carcinogen. Further, thr XGIH has placed cadmium on its 1987-08 nV 
Notice of lntrndrd l3angr List as a surprctrd h u m  carcinogen. The 
09YI Pa for cadmium fumr is 8.1 mglcu I. and for cadmium dust 1s 8.2 
my Cd/cu I. Neither odor, nor irritation potential srrves as an 
J q u a t r  warning of over-cxposurr. Processes and oprrrtions h i c h  may 
rrlrase cadmium fumes or dust should be enclosed and fitted with 
exhaust ventilation i f  practicable. Workers should wear a high 
efficiency particulate filter respirator or selfmntained breathing 
apparatus in activities were ovrrtx~osure is possible. Protective 
clothing and gloves also should be nom, and thrsr SnOuld be reloVeO 
before leaving work i f  contact should occur, iliediattoly wash 
contaminated skin with large aiounts of uter. Do not eat, smoke, or 
drink in work arras. Cddmium dust or p W r r  is a moderate firehazard 
h r n  exposrd to heat (autoignition trmprrrturr: 258 dry Cl or flarr, or 
by chemical reaction nith oxidizing agents, mrtals, hydrogen azide, 
zinc, selrnium, or tellurium. Urar a self-contained breathing apparatus 
h e n  fighting such fires. Cadriur should be stored in closed 
containrrs, a w y  from sources of physical damage. Consult the 
regulatory requirements of the U.S. Department of Transportation befort 
shipping cadmium. and with environmental regulatory agencies b e f o r e  
implemrnting land disoosal of cadmium uastes. Hm W1-t 

ODOR THllEMLD w 
SKIN, EYE PND RESPIRATQR'f !iD 

RRDIflTION LINITS RHD Nu 

TOXIC HRZclAD RATING ND 
Hlyw TOXICITY V I U l E f  w 
1 m I R l E l . Y  -ROUS TO LIFE OR HWTH 

NI041  has rrcommenoed that canmiui dust (as Cdl be treated as a 
ootrntial human carcinogen. lCadaium dust ( a s  Cdl/ [NIOSL Pocwet Guide 

IRRITRTID6 
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I: ana I ta iv  2.25 IOICU 1. 
o f  Govrmnenrai Inousrriai  

nvg ien ir t s .  Socumenration C T  tnr Threinora so lit i'aiues ana itioionlcai 
froorure inaices. Sta eo. i ;ncinnagi .  3: Mrrrican ionrerence of 
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- HSDB 
i r O L E R I L A R  F O W  Rc MEER EUIMD++ 
BOILIN6 WIN1 HD 
=TIN6 WINT 817 DES c 2 28 m [ ~ e a s r .  R.C. tea.) HanODOOY o f  

Chrmisrry and phvsics. b8th ea. Boca Raton. 
Florida: CK b e s s  inc.. !987-1988. 8-731 * + D E R  
R E U I W +  

CORRDSI u I Ty ND 
MZCIRDS S U I W R V  ND 
WIRTION LI!lIlf RHD XI 

TOXIC HRZRRU RRTIN5 m 
HLI#N TOXICITY V U S  ND 

m m n m  

noQDInmy DRNGERWS TO LIFE OR HEIILTH 
NIaSH has recorrrnard that arsenic be treated as a ootential human 
carcinogrn. [NIOYI. Pochrt 6uidr t o  Ulraical Hazams. 2nd Prlntlng. 
OIHS (NI(ISH) Publ. No. 85-114. Yashinqton. D.C.: U.S. De@. of Health 
and Human Sewices, N I W S u p t .  o f  Dmumrnts. GW, February 1987. , p. 
541 ++PER RfUIEED+* 

e-hr Time-Urighted avg: 5 ug/cu m. /Inorganic arsenic/ t23 CFR 
1910.1018 (7/1/87) 1 ++PEER REUIEYEDH 

N I W  recammenos that the substance oe treatea as a ootential human 
carcinoorn witn a 15 minute TWCI: 2 uq QS/CU I. Ilnoraanic arsenic! 
[NIOSH/CDC. NIOgl Recommtnaations for bunational Safrtv ana Healtn 
Stmoaros Sent. 1986. Gunalement t o  Rorniaitv ana nortalitv WrexlI 
Rruort 35 No. 15. Sent. i k .  19&) SI W E E R  P.EUIEUED++ 

Time Weigntrd Rvq (TW) 6.2 mgicu m t19B8) [American Conference of 
6ovemmrntol Industrial HvGirnists. Threshold Limit Values and 
Biological Exnosure Indices for 1989-1990. Cincinnati, OH: Qmerican 
Conference o f  Governmrntal Industrial Hygmisrs. i989. , p. 1 3  ++E 
EVIMDH 

Excursion Limit Reconmenoat ion: Excursions in worker exoosure levels 
mav e m e a  three times the I L V - T U F I  for no more tnan a total of 39 min 
durinn a work oay ana undrr no circumstancrs mould thrv excerd five 
times the  TLU-M, oroviaed that tnr ILV-TWFI is not excreaed. [Flmerican 
Confrrence of Sovernmental Inoustrial Hygienists. !hreSnold Lirit 
':slurs ano Biological Exnosure Indices for 1989-1998. Cincinnat 1. OH: 
Qmrrican ionfrrence of Sovernmental Industrial Hvgirnists, 1989. , :. 
61 ++QC REVIEWH 

... llw following countries had aaootra thr ... XU o f  8.5 raicu I: 
Purtria. aeloiur. F :nlana. Juan. ana Holland. C:emoslavawia. East 
G r n m v .  nunaarv ano Polano ... ‘ S R  ... 5.3 maicu m: liorania ana 

OSHA SlwDRRDs 

NIDSH -TI= 

mIIEswu) LINIT VRUIES 

iHHBsHaD LINIT V U E S  
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AMERICIUM 

(NOTE: NO INFORMATION WAS AVAILABLE ON AMERICIUM THROUGH THE 
HAZARDOUS SUBSTANCES DATA BASE. SINCE AMERICIUM IS A DECAY 
PRODUCT OF PLUTONIUM, AND ALSO AN ALPHA EMITTER, THE HAZARDS ARE 
DEEMED TO BE SIMILAR FOR THIS PROJECT. REFER TO THE CHEMICAL 
PROFILE FOR PLUTONIUM.) 
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HEALTH AND SAFETY PLAN FOR SOLAR FONDS AREA 
DELIVERABLE 750 C 

APPENDIX A 

REV. 2 
m 11. 1992 

HEALTH HAZARDS OF PRIMARY CONTAMINANTS: 

METAL8 : 

Americium 
Arsenic 
Cadmium 
Chromium 
Lead 
Nickel 
Plutonium 
Silver 
Uranium 

ORGANIC8 : 

2-Butanone (Methyl Ethyl Ketone) 
Tetrachloroethylene (Tetrachloroethene) 

INORGANICS: 

Hydrogen Cyanide (for Total Cyanides) 

NOTE8 FOR APPENDIX A: 

Hydrogen Sulfide 

ACGIH = American Conference of Government Industrial Hygienists 
mg/cu m = Milligrams per cubic meter 
ND = No Data 
NIOSH = National Institute for Occupational Safety and Health 
OSHA = Occupational Safety and Health Administration 
TLV = ACGIH Threshold Limit Value for Occupational Exposure 

The information presented in the following chemical profiles is 
applicable for relatively pure and concentrated quantities of the 
subject chemicals. The health hazards from exposure to low 
concentrations of mixtures of these chemicals is not well 
documented, and scientifically unknown. However, due to the trace 
concentrations in ppm levels of the chemicals in the solar ponds 
and sludge, the actual health risk is believed to be substantially 
less than the information presented herein. This has been 
discussed in Section 3.2.2 which covers the hazard assessment for 
the hazardous substance concentration, forms present, and working 
conditions anticipated for this remediation project. 
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DELIVERABLE 750 C 

REV. 2 
m 11. 1992 

SECTION 1 5 . 0  LABORATORY 
HEALTH 61 SAFETY PLAN 

HNUS will establish an on-site laboratory to support the Solar 
Ponds processing. The laboratory will be located in the Permacon 
in Tent No. 5 on the 750 Pad. Laboratory operations are described 
in Solar Ponds Project Deliverable Document No. 316, On-Site 
Laboratory SOP. 

Health & safety procedures for the laboratory will be generally 
conducted in accordance with the Chemical Hvaiene Plan for 
Halliburton NUS Environmental Corporation laboratory Services Group 
(LSG) , dated November 8, 1991. The Chemical Hygiene Plan (CHP) 
will be integrated with the Health & Safety Plan (HASP) as follows: 

e 

e 

e 

e 

e 

e 

e 
e 

0 

e 

e 

The HNUS-LSG on-site Group Leader per CHP 1.2.4 is Frank B. 
Stencer . 
The LSG on-site laboratory Receiving Clerk per CHP 13.2.2 is 
Dave Elkin. 
The HNUS Chemical Hygiene Officer is Robert Lynch (available 
through 412/747-2506). 
Training records for the LSG on-site laboratory personnel 
referenced in CHP 9.4 are available through the HNUS Site 
Health & Safety Supervisor. 
Emergency response procedures described in the CHP Section 
5.2.3 and 8.3 are supplemented with HASP Section 13.0 with 
regard to reporting of emergencies, and notification of 
spills. 
Material Safety Data Sheets for hazardous materials use in the 
I;SG on-site laboratory will be maintained in the laboratory. 
X copy of the HASP will be maintained in the laboratory. 
Waste disposal procedures per CHP 10.0 and 13.3.2 for the Lsg 
on-site laboratory will be conducted as directed by EG&G. 
The CHP Appendix I describing the LIMS Chemical Inventory is 
not applicable for the LSG on-site laboratory. 
Personal Protective Equipment (PPE) referenced in CHP 6.1, 
6.2, and 6.3.1.1 through 6.3.1.3 for the LSG on-site 
laboratory personnel will be determined per HASP procedures, 
and PPE will be supplied by EG&G. 
The CHP 8.4 and CHP Appendix D regarding records of accidents 
is supplemented by HASP 13.10. 
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BECTION 1 4 - 0  RCRA PERMITS 

14-1 OVERVIEW 

As a hazardous waste treatment and storage facility site, 
operations fall under the regulatory requirements of EPA's Resource 
Conservation and Recovery Act and the State of Colorado's hazardous 
materials regulations. As operations and activities change at the 
site, this Health and Safety plan will be revised as necessary. 

The facility is currently in an interim permitting status in 
accordance with EPA regulations (40 CFR, Part 265) and Colorado 
Hazardous Waste Regulations (6CCR 1007-3, Part 265). As operations 
or site conditions change, the permit limitations or operating 
standards may need to be amended by EG&G. There is no intention to 
permit this treatment unit under the facility Part B permit. 
Interim Status for this unit will terminate in November 1992. 
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Figure 13-1 ( c o n t ' d )  
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FIRST REPORT OF ACCIDENT 
a FAX TO: 713-561-8138 

PHONE: 1-800464-1 556 Q 71 3-561 -1 566 

I 

Figure 13-1 
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tiJ3LTH AND SAFETY PLAN FOR SOLAR PONDS AREA 
DELIVERABLE 750 C 

13.10 ACCIDENT AND FIRST AID CASE REPORTING 

REV. 2 
JLRlE 11. 1992 

Halliburton NUS Environmental Corporation recently 
implemented a new form for reporting accident and first 
aid cases. This form will be used to record any and all 
accidents and injuries. The forms will be forwarded to 
the Houston office of HNUS which serves as a data 
collection and distribution point. 
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Security 

HNUS Deputy On-Site 
Project Manager 

HNUS Operations & 
Maintenance 
Supervisor 

HNUS Health & Safety 
(Denver) 

HNUS Corporate Health 
& Safety (Houston) 

REV. 2 
JUNE 11. 1992 

Security Extension 2911 

John Schmidt 303-466-3573 (Office 

Jim DePriest 303-466-3573 (Office) 

 (Home) 

 (Home) 

Ron Hill 303-466-3573 (Office) 

 (Home) 

 (Home) 
Tom Samson 713-561-1556 (Office) 

TABLE 13-2 

II Fire Department I On-Site 1 Extension 2911 

' I  
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Project Manager 

Operations Manager 

Deputy Operations 
Manager 
Bite Operations 

TABLE 13-1  

Don 966-6456 1 8 4 1  
Ferrier 
Joe 9 66-612 9 3562 
Roberts 
Steve 966-4433 0384 
Dewitt 
Dean -0 1369 

REV. 2 
m 11. 1992 

Bupervisor 

Bhift Manager 

BGIG LINE OF RBSPOBTSIBILITY FOR SEP SITE 

Pierson 
Charles 9 6 6-57 5 5 4001  
Turner 

Health 61 Bafety 
Area Administrator 

~ ~~~ 

Pat 9 6 6-483 1 3307 
Stephens 

Off-Bhift Health h 
Bafety Area 
Administrator 

-- 966-4869 9290 
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0 13.9 EMERGENCY TELEPHONE NUMBERS 

DELIVERABLE 750 C 
REV. 2 
JUHE 11. 1992 

Telephone numbers of other departments and personnel that may be 
needed in the event of an emergency are listed below: 

Ir INDUSTRIAL HYGIENE 0 2780 

RCRA/CERCLA . . . . . . . . . . 5251 

Ir RESPONSE h REPORTING . 0 7274 

Ir BECURITY 0 0 0 2444 

* RADIOLOGICAL ENGINEERING/ . . . . . . . 2841, 2842 
RADIOLOGICAL OPERATIONS 

RADIATIOH PROTECTIOH AREA BfAlUiGEllg#T 

Ir DAY: Richard Norton Phone 4075 . . . . . Pager 0971 

* OFF-SHIFT RADIATION PROTECTION . . . . . Pager 9290 

Ir AREA MANAGEMENT SHIFT SUPPORT Phone 4869 
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Floor Dry from the Pad. The collected material will be placed back 
into the processing units for stabi1izati.m. Based on existing 
monitoring and analytical data, all spilled material is expected to 
be low-level radioactive waste. 

13.6 POST-EMERGENCY RESPONSE EOUIPMENT MAINTENANCE 

Equipment will be decontaminated by wiping with a soap solution. 
Rags used for decontamination will be disposed of as low-level 
radioactive waste if they cannot be put into the process stream for 
stabilization. Equipment will not be released until the monitoriqg 
indicates that contaminant levels are less than 20 dpm/100 cm. 
Operations on the pad that are in the vicinity of the spill, or 
that could potentially be effected by a contaminant release will be 
shut down. 

13.7 EMERGENCY EOUIPMENT LOCATION 

Spill respcrse equipment will be stored On-site in a portable 
container. The container is 2' x 4 '  x 7' and is moved where it is 
needed by a forklift. The spill response kit for the SEP site is 
located in the Building 788 maintenance office. The response kit 
contains a generator, a wet/dry vacuum, disposable towels, .KW 
solution and personal protective equipment. 

13.8 EVACUATION PLAN 

Personnel and visitors at the site will evacuate the pad if any of 
the following occur: 

e If instructed by the Life Support/Plant Warning (LS/PW) Public 
Address System 

0 If instructed by site supervisor 

0 High winds per 3.4.4. 

The assembly point for the site will be relayed to personnel during 
training. After an evacuation, the supervisor is required to 
verify that all employees under their supervision are accounted 
for. 

Page 128 



BEALTH AND SAFETY PLAN FOR SOLAR mms ARLA 
DELIVERABLE 750 C 

REV. 2 
JUNE 11. 1992 

area. Additionally, HAZMAT should be notified if 
potential safety or health hazards (i.e. fire, explosion, 
or chemical exposure) exist. If the hazards associated 
with cleaning up the quantity of material is not known, 
or the connect PPE selection is not known then HAZMAT 
should be called. Examples of situations that may 
require HAZMAT response include: 

0 Propane leak 

0 Propane fire/explosion 

0 Forklift battery acid spill 

13.4 RESPONSE AND CONTROL PROCEDURES 

FIRBS BblD BXPLOSIOBIB -- CALL 2911 
Propane is used to heat the tent structures on the pads. Due to 
the nature of propane, the possibility of a fire exits, although it 
is extremely unlikely. In the event of a propane leak or fire, 
personnel will immediately evacuate the site, the tent and the Pad. 
Notify the Fire Department by calling extension 2911. Site 
personnel will not attempt to assist in abating the hazard. The 
emergency will be handled by the Fire Department and their 
designees. 

No other highly flammable materials are known to be used or stored 
at the site. Fire extinguishers are available for use on small, 
controllable fires. Notify the Fire Department in the event of a 
fire, no matter how minor. 

13.5 STORAGE AND TREATMENT OF RELEASED HAZARDOUS AND RADIOACTIVE 
MIXED WASTE 

REPORT TO EGLG BMERGEHCY CO0IU)I:HATOR AT EXTEBJSIOBI 2911 all spills 
greater than one yint or one pound of a hazardous substance or 
greater than 15 ft of stabilized Pondsludge. The EG&G Emergency 
Coordinator will dispatch the HAZMAT Response Vehicle and any other 
support personnel necessary. 

For spills that can be handled by site personnel, spilled liquid 
will be absorbed with ccFloor Drycc or similar absorbent materials. 
A HEPA-filtered wet/dry vacuum will be used to remove the spill and 
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his/her discretion, the EC may activate the Emergency Operation 
Center (EOC) and notify departments that have an advisory-role in 
the situation. The EC will determine if additional help from off- 
site agencies (police, hospitals, etc.) is required. 

The EC will then notify the following groups when appropriate: 

RADIOLOGICAL ENGINEERING INDUSTRIAL HYGIENE 
INDUSTRIAL SAFETY WASTE OPERATIONS 
WASTE PROGRAMS TRAFFIC 
EVENT NOTIFICATIONS OFFICE HhS OPERATIONS 

Radiological Engineering and Industrial Hygiene will assess any 
hazards associated with the release of spilled product. Waste 
Operations will contain and clean up spills. Waste Programs will' 
evaluate the incident for RCRA/CERCLA reporting requirements. 
Notification must also be made to Response and Reporting at 
extension 7264. 

SEE TABLE 13-1 FOR THE LINE OF RESPOHSIBILITY FOR EG&G PgaSOllIloEL 
AHD THEIR TXLBPHOMB NUMB-. TABLE 13-2 LISTS -8 CONTACTS. 

13.3 SPECIFIC SITE HAZARDS 

Incidental releases of hazardous substances can be performed with 
minimal risk to personnel if correct procedures are followed. 
Responses to incidental releases of hazardous substances where the 
substance can be absorbed, neutralized or otherwise controlled at 
the time of release can be performed by employees in the immediate 
release area, if the responders are familiar with the potential 
safety and health hazards associated with the spill clean-up, and 
the appropriate precautions and personnel protective equipment is 
used. 

An example of incidental releases/spills that can be handled by 
site process personnel include: 

0 Pondsludge or SEP material spills 

0 Spills of other hazardous substances where the responders 
are familiar with the hazards (and PPE selection) 
associated with cleaning up the quantity of material 
spi 1 led. 

The HAZMAT team should be notified at extension 2911 if 
the spill or release of the hazardous substance can not 
be absorbed, neutralized or otherwise controlled at the 
time of release by employees in the immediate release 
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0 Call 2911 for emergency assistance for life-threatening emergencies 
to access the: 

* Emergency Coordinator (Shift Superintendent) 

* Plant Protection Central Alarm Station 

* Fire Department Dispatch Center 

* Occupational Health Department 

Provide as much detail about the emergency as possible. A decision 
to dispatch any or all of the following equipment will be made on 
the information provided: 

* Fire Engine/Equipment 

* Ambulance 

* Hazmat Response Vehicle 

Provide the following information, upon request, to the qualified 
Emergency Dispatcher: 

* Your name 

* Building number 

* Exact location of the emergency 
(Pad #, nearest trailer, etc.) 

* Nature of the emergency 

* 
* Special hazards in the area 

Condition of patient if applicable 
(breathing, consciousness, bleeding, etc.) 

* Any other information requested 

If no details are given, emergency response personnel will respond 
automatically. 

The Emergency Coordinator (EC) will immediately respond to all 
emergency alerts and alarms. The Plant Protection Central Alarm 
Station will activate the Building Emergency Support Team (BEST) by 
the Life Support/Plant Warning (LS/PW) Public Address System. At 
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SECTION 13.0 EMERGENCY RESPONSE 

13.1 PURPOSE 

The purpose of the Emergency Response Plan is to have a detailed 
pre-determined strategy for handling emergency incidents and 
potential problems. This pre-emergency planning will aid in 
immediate response and abatement of problems and will likely reduce 
the severity and impact of the situation. The plan is designed to 
protect site personnel from potential hazards created by an 
emergency situation. In addition to safeguarding site personnel, 
the plan is designed to protect plant personnel and the public from 
contaminants that could potentially move off site, protect property 
adjacent to the process site from potential hazards on the pad, and 
prevent equipment loss  as a result of fires, explosions or 
contamination. 

It is critical that key personnel are informed immediately of 
emergency situations so that response efforts can be carried out 
effectively. Success will depend on the efforts of appropriate 
personnel and the input they can provide as result of training and 
experience. Teamwork is crucial for abating hazards and minimizing 
damage. Emergency assistance should always be requested when it is 
unclear whether there is a need for support personnel. This 
section details procedures to be followed during an emergency. 

13.2 NOTIFICATION 

LIFE TEREATEIOIHG KMBRGmCIB8 - CALL EXTENSIOH 2911 

HOH-LIFE TIWEATEMHG BMERGEHCIBS - CALL EXTEMSIOH 2914 

Notification requirements for emergency situations on the site, 
depend on the nature of the perceived emergency (e.g. spill, 
injury, illness or fire) and the extent to which the damage and/or 
injuries have progressed. Upon delivery of a release of materials 
or other non-life-threatening emergency situation, immediately 
notify the On-site supervisor at extension 6055 and the H&S Area 
Engineer at extension 7571. The supervisor will evaluate the 
situation and notify appropriate personnel. If the supervisor is 
not available, or the situation is life-threatening, notify RFP 
emergency response personnel as described below. 
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Radiation Safety Protective 
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INDUSTRIAL HYGIENE 

INDUSTRIAL SAFETY, ENGINEERING 

RADIOLOGICAL ENGINEERING 

TABLE 12-1 
EVALUATION PROCEDURES BY EGhG DEPARTMENT 

Chemical Exposure Monitoring 

Radiation Exposure Monitoring 

Fugitive Particulate & Vapor 
Emission Controls Engineering 

Chemical or Radiological product 
spill containment, neutralization, 
stabilization, evaporation and 

INDUSTRIAL HYGIENE 

RADIOLOGICAL ENGINEERING 

INDUSTRIAL HYGIENE, RADIOLOGICAL 
ENGINEERING 

RADIOLOGICAL ENGINEERING, 
ENGINEERING 

Material Handling I INDUSTRIAL SAFETY, ENGINEERING 

Page 123 


